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THESIS ABSTRACT
Compared to traditional areas of finance, academics and practitioners have devoted less
attention to working capital management. Although working capital management is an
integral part of corporate finance and contributes to the success of operational, financing and
investment decisions, this area of corporate finance is relatively unexplored in the finance
literature. To this effect, the Finance and Treasury Association of Australia has been
promoting research in this area in order to raise awareness among academics and
practitioners. This thesis aims to contribute to the literature and examine the latest working
capital management practices of Australian firms.
This thesis proposes a new approach that reconciles traditional working capital management
with risk management principles. By extending the traditional working capital approach, this
research develops a risk-adjusted working capital model and examines the determinants of
working capital for Australian firms over the period 2003-2008. Using dynamic panel data
estimation and median regression techniques, this study finds mixed evidence supportive of
the risk-adjusted working capital model. Sectoral analysis reveals heterogeneous working
capital patterns. It also identifies the sectors with high reliance on cash and inventory. After
controlling for fundamental factors (such as sales, size, leverage and profitability), significant
differences in working capital practices are apparent. Firms with low-leverage appear to hold
higher cash holdings than high-leverage ones. The evidence provided does not support the
window dressing hypothesis.
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The second section of this thesis examines the determinants of corporate profitability for
publicly listed Australian firms by using three measures of corporate profitability namely, net
profit, economic value added and return on assets. Through dynamic panel estimation
technique, the determinants of corporate profitability are tested. Using panel least squares
methods, median regression methodology and after controlling for sectoral variations, the
findings shows that the determinants of corporate profitability vary across Australian sectors.
The analysis is extended to control for firm’s fundamental characteristics such as working
capital, corporate governance ratings and performance, and the results are still supportive of
heterogeneous determinants. It is discernable that firms with the worst working capital deficit
exhibit a significant negative relationship to debt ratio. The same significant negative
relationship is observed between firms with poor corporate governance ratings and debt ratio.
Profitable firms on the other hand have a tendency to hold positive cash holdings, whereas
non- profitable firms tend to exhibit negative cash holdings.
Cash flow adequacy is one of the critical factors influencing corporate credit decisions. Since
working capital deals with short-term cash flows, this thesis explores the interaction between
working capital and corporate credit ratings. By employing working capital and firm’s
characteristics as explanatory variables, this study examines the determinants of corporate
credit ratings. Following a rigorous data selection process, corporate credit ratings of
Australian firms are collected from Standard & Poor’s for the period 2003-2008. By
employing ordered logit models, this thesis provides evidence on the determinants of
corporate credit ratings. Empirical evidence suggests that working capital influences
corporate credit ratings and this research shows that cash, inventory and size are determinants
of corporate credit ratings.
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Chapter 1: Introduction
1.1. Background
The primary goal of corporate finance is to maximize shareholder value via a risk and return
tradeoff predominantly. Within the corporate finance area there is a neglected segment that
deals with working capital management. Both academics and practitioners tend to overlook
the importance of this vein. The lessons learnt from the recent global financial crisis show
that short term liquidity decisions if not properly managed may have catastrophic
consequences on firms and may extend to a global perspective. Ever since, this area has
caught the attention of financial practitioners. This study contributes to this debate by
exploring how the determinants of working capital affect profitability and corporate credit
ratings.
Working capital management is in alignment with the principles of shareholder wealth
maximization and cash flow decision-making. The four traditional components of working
capital are cash, inventory, accounts receivable and accounts payable and proper management
of these constituents have a potential to decrease the cost of production within an
organization which in turn enhance profit and increase the value of the firm. For instance, the
recent developments in working capital management tools like factoring, outsourcing,
rollover agreements, term sheets, collection agencies, securitization, streamline bank
relationship and tender for banking services have led to more efficient management and
increase in profitability. Firms are required to maintain an adequate level of working capital
at all times and failure to do so implies that the liquidity requirements are not met. The
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adequacy level, however, can be difficult to achieve. Too much of working capital is not
necessarily good and depicts poor management as assets are idle and there are excess
liquidity. Low level of working capital can be regarded as a sign that a firm is experiencing
liquidity problems. Hence working capital management within an organization is of great
importance.
Nevertheless, the importance of working capital management is overlooked in the practice. In
the pursuit of running the day to day business of a firm, CEOs and managing directors fail to
pay attention to the management of working capital. These responsibilities are delegated to
the corporate treasurer of the firm but are rarely factored in when major decisions are
undertaken by the CEOs. Corporate treasurers, on the other hand, consider working capital
decisions as important and are now promoting such importance. The same behaviour is
observed in the finance academic literature whereby limited studies are conducted in that
area.
It is not viable for small organizations to run a treasury department to manage their risks1. At
some point, accountants had to implement the risk management tools and lately it has been
the role of corporate treasurers to manage these risks. Given, this recent shift in corporate
duties and responsibilities, it is important to test if risk management is the fifth arm of
working capital management.
1.2. Motivation
1 The primary role of treasury is to manage risk. However, small organisations cannot afford to run a full-time
treasury department due to high costs.
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Working capital management is of interest to corporate treasurers, shareholders, loan
providers, corporate rating agencies and legal advisers and regrettably there are limited
research conducted in this area. The recent global corporate collapses sparked a debate
around the area of sustainable liquidity requirements, debt management, risk management
and credit ratings. Nevertheless, the current literature fails to provide answers to these
questions and as such it is vital to conduct research in the working capital management area
as it incorporates most of the components that were under scrutiny during the Global
Financial Crisis (GFC). The Finance and Treasury Association (FTA) in Australia has started
a campaign to increase awareness of the importance of working capital management within
an organization and this thesis contributes to their campaign by conducting academic research
in that area2.
Most of the existing research in this area use survey based methodology. This methodology
can be criticized to reflect the view of the corporate treasurer at one point in time and may not
be suitable if long term conclusions were to be drawn. In addition survey based research are
questioned for their low response rate. Consequently, it is essential to use robust quantitative
techniques and a larger sample base to test for the theories behind working capital
management.
One of the reasons for using survey style methodology is to bypass the identification problem
with working capital. The identification problem arises in the way that working capital is
computed. The dependent variable is a combination of the other remaining independent
2 In April 2008, the FTA organised a one-day conference in Sydney on the development of working capital
management. Banks, corporate treasurers and auditing firms were able to exchange their experiences on the
recent changes in working capital management across industries.
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variables. This remains a challenge for quantitative analysis and to that end, this study
explores alternative ways to address this issue.
The identification problem has traditionally plagued researchers in the field of working
capital management (and in other areas in economics and finance). As such, it is observed
that many researchers have adopted non-traditional methodologies such as survey-based
techniques to explore working capital management, thus circumventing the identification
problem. Similar to macroeconomics and commodity pricing research, econometric research
in working capital management is plagued with the identification problem. Although
traditional and non-traditional techniques have previously been employed by researchers in
the field of working capital management, the extent of the literature has failed to raise and
address the identification problem.
1.3. Benefits to the community
Working capital management is an area of corporate finance that attracts the interest of both
internal and external stakeholders of a firm. At this early stage, it is worth introducing a brief
description of the various interested parties in this field. Working capital management can
help corporate treasurers and senior management to better understand the liquidity position of
a firm and its impact on corporate performance. These liquidity indicators are also useful to
shareholders as it reveals asymmetric information on the possibility of future dividend
payouts. Banks and other lending institutions formulate their lending decisions based on the
working capital determinants. Legal advisers use these determinants to legally claim that a
firm is either bankrupt or in distress. Rating agencies use these values to provide ratings to
other organisations. As such, this study is important to all the parties cited above.
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1.4. Thesis contribution
This thesis contributes to three distinct areas. Firstly, it explores whether risk management
has become the fifth arm of working capital. Secondly, it tests if the determinants of working
capital affect the profitability of an organisation. Finally, it investigates the influence of
working capital on corporate ratings. There is a significant contribution to the finance
literature in these three different areas. In addition, there are methodological advances in this
area. More specifically, the contribution of this thesis is in providing answers to these
questions:
(i). What are the determinants of working capital?
(ii). Is risk the fifth determinant of working capital?
(iii). Is there a sectoral effect in working capital management?
(iv). How does working capital change for extreme firms?
(v). Is there evidence of window dressing practices?
(vi). Do working capital determinants influence corporate profitability?
(vii). Are there sectoral differences in terms of the determinants of corporate profitability?
(viii). Which of the determinants of working capital affect the corporate profitability of
extremely successful and unsuccessful firms?
(ix). How do working capital determinants affect corporate credit ratings?
(x). This thesis also tests whether dynamic panel data and median regression estimation
techniques can be applied to working capital management.
(xi). Can principal components analysis and two-stage least square methods address the
identification issue in working capital management?
1.5. Scope and structure of thesis
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The remainder of this thesis is organized as follows. Chapter 2 reviews the literature on
working capital management and identifies the research questions mentioned above. The
literature review in this area encompasses various disciplines like accounting, finance,
economics and management. However, a finance focused is provided in this chapter. One of
the major conclusions that can be drawn out of this chapter is that the literature in this area is
sparse and shows that this is a fertile field of research. In brief, the focal points of the extant
of the literature are survey style research, a debate around the determinants of working capital
and whether working capital management enhances profitability. It will be thus obvious that
the interaction of risk management, corporate credit ratings and working capital management
is unexplored.
Chapter 3 presents that data that has been used in this thesis. It details the data collection
process and discussed all the major issues faced. Data was collected from FinAnalysis,
Datastream, International Monetary Fund (IMF) and from Standard and Poor’s. One of the
challenges was to collate and organize this dataset in a panel data format. Missing
observations was another problem identified in this chapter. The computation of the variables
is discussed and the descriptive statistics of all the variables are provided. The data is also
organized in ten different sectors. From the tables presented, it is observable that the
relationship between working capital and corporate profitability changes over time. At first,
there appears to be an inverse relation between profitability and working capital and then the
later section of the dataset shows a positive relationship
In an effort to test whether risk management is the fifth determinant of working capital, a
model is developed and empirically tested in Chapter 4. The proposed model is called the
risk-adjusted working capital model. The traditional working capital model is fitted with two
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risk factors namely operational risk and market risk. Advanced quantitative methodologies
such as panel data with fixed effects, dynamic panel with 2-step Generalized Method of
Moments (GMM) and median regression are tested within the working capital framework.
The findings exhibit mixed evidence supportive of the risk-adjusted working capital model.
Empirical evidence substantiating operational risk as a determinant of working capital is
reported. Moreover, the evidence provided shows that this new model also works across
sectors and in extreme firms. The findings support the view that the determinants of working
capital vary across sectors. Low-leveraged firms appear to hold higher cash holdings than
high-leveraged ones. The findings indicate that successful and unsuccessful firms do not
exhibit similar working capital management practices, thus disproving the window dressing
hypothesis.
Chapter 5 investigates whether working capital affects corporate profitability. The inverse
relationship between working capital and corporate profitability is well documented in the
literature. However, this thesis departs from traditional studies by incorporating the risk-
adjusted working capital model and by employing three measures of corporate profitability
namely, net profit, ROA and EVA. Previous studies explain profitability with only one
determinant of working capital at a time, and an innovative aspect of this chapter is where the
joint impact of the five determinants is tested on profitability. Different methodological
approaches such as panel data, dynamic panel with 2-steps GMM and quantile regression are
utilized to test for this relationship. In addition, sector analysis and analysis of extreme firms
are conducted. The results of this study create a debate rather than supporting prior literature.
The outcome of the analysis is highly dependent on the measure of profitability. Different
measures of profitability generate alternative outcomes and in that sense, this study
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challenges the existing literature. The results are also dependent on the sector, the
performance of a firm, corporate governance ratings and the liquidity positions of firms.
Similar to the previous two chapters, Chapter 6 examines how the determinants of working
capital affect corporate credit ratings. The dependent variable in this chapter is corporate
credit rating and is ordinal in nature. This led to the use of ordinal regression approach. The
research question tested and the methodology used in this chapter characterize the uniqueness
of this study. The results suggest that working capital significantly influences corporate credit
ratings. The findings indicate that cash, inventory and size are important determinants of
corporate credit ratings.
Chapter 7 concludes this thesis by providing a review of the major empirical findings and
underlining the contributions of this research to the existing literature. Lastly, limitations of
this study and suggestions about directions for future research are presented.
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Chapter 2: Literature Review
2.1. Introduction
Over the last few decades, working capital management studies have been growing in
importance. Although new areas of working capital management studies have emerged, the
general area of interest by researchers is threefold. Firstly, researchers have focused their
interest in the qualitative aspects of working capital management by examining the
behavioural patterns of working capital managers, corporate treasurers and chief financial
officers through surveys. Secondly, researchers have conducted studies examining the
determinants of working capital management, whereby the traditional determinants of
working capital and their interactions with firm’s characteristics are observed. Thirdly, as
evidenced by the academic literature, establishing the relationship between profitability and
working capital management is perceived to be the main area of interest by researchers.
Furthermore, it is to be noted that compared to the “traditional” corporate finance research
areas, working capital management is still at a burgeoning phase with relatively limited
academic literature and potentially indefinite unexplored areas of research. This section
explores the various disciplines covered by the working capital management literature,
focuses on the three main areas of studies as mentioned above, reports on emerging studies
and introduces an original study in the field of working capital management. Subsequently,
studies conducted by researchers are acknowledged and a critical perspective of these studies
is reported. This chapter also explains how the research questions have been derived.
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2.2. Does working capital fall under the management field, accounting literature,
economics studies or finance area?
Over the last few decades, the working capital management literature has been published in
accounting, finance, economics and management journals3. On the other hand, industry
practitioners advocate that working capital management falls under the umbrella of corporate
finance. The debate that arises between academics and industry practitioners is where does
working capital management fit? Figure 2.1 provides a pictorial description of published
working capital management literature in the accounting, finance, economics and
management disciplines.
Figure 2.1: Classification of working capital management in the business literature
3 Appendix 2.1. provides a detailed break-down of the working capital management literature, presents the
countries where working capital management studies have been conducted and focuses on their respective
disciplines. This appendix provides a comprehensive survey literature from 1955 to 2011. The total number of
papers surveyed is forty-three.
35%
13%
42%
10%
Finance
Economics
Management
Accounting
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From Figure 2.1, it is observable that working capital management research falls under
various disciplines in the business literature. As such there is no major consensus among
academics as to where working capital management fits. The foremost conclusion that can be
drawn is that a significant percentage of the working capital management literature falls
under the management and finance disciplines.
Figure 2.2: Working capital management studies across the world
Figure 2.2 illustrates the number of working capital management studies conducted across the
world. The obvious conclusion that can be drawn from Figure 2.2 is that working capital
management literature is sparse and researchers have concentrated their studies in the United
States. To develop a good theoretical framework, it is important to show that these theories
are valid across the world. While working capital management research has been conducted
in Australia, the striking observation is the preference of qualitative research over
0
5
10
15
20
25
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quantitative research in this field. Surprisingly, the working capital management research on
the Australian market has been survey-based and a substantial gap in a quantitative-oriented
study is noted. While the debate between academics and practitioners is ongoing, it is
unlikely that a consensus is attainable in this matter. Nevertheless, this study contributes to
the debate by employing a finance-based approach and by utilizing quantitative techniques.
2.3. Evolution of working capital management
A review of the working capital management literature would be incomplete if the major
turnaround in this field of research is not explored. This section focuses on the studies
conducted by innovative researchers. Figure 2.3 provides a timeline of the pioneering studies
and centres on turning points in this field of research.
Viewed as the seminal paper in this strand of research, the article:
“Towards a Theory of Working Capital Management” by Sagan (1955) provides the basis for
working capital management research. In his ground-breaking work, Sagan (1955) advocates
that the management of accounts receivable, accounts payable, inventories and cash is vital
for the operational functions of a firm. Following the view adopted by Sagan (1955), Walker
(1964) provides an innovative approach in this field of research by empirically testing risk-
return trade-off of working capital management. Observing the lack of theoretical support in
working capital management research, Van Horne (1969) and Pringle and Cohn (1974)
postulate the application of probabilistic cash budget models and capital asset pricing model
(1974) to working capital management decisions.
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The focal point of qualitative research in this field starts with Gentry et al. (1979). The
respondents in the surveys conducted by Gentry et al. (1979) show that the most crucial
objective of a business is to provide cash, receivables, inventory, and short-term credit
necessary to support anticipated sales in the defined planning period. Following this
pioneering study, numerous researchers such as Belt and Smith (1991), Kim et al. (1992),
Ricci and Morrison (1996), Maxwell et al. (1998), Khoury et al. (1999), Ricci and Di Vito
(2000) and Zhao (2011) have adopted a qualitative approach to examine working capital
management.
On the other hand, some researchers have adopted a quantitative approach to investigate the
effects of working capital on profitability and tested the determinants of working capital.
Since the work of Smith (1980) where the effects of working capital on firm’s profitability
and its value are examined, the majority of researchers have focused their attention towards
examining the interaction between working capital management and profitability. Moreover,
studies such as Kieschnick et al. (2006), Chiou et al. (2006), Nazir and Afza (2008) and
Banos-Caballero et al. (2010) have investigated the determinants of working capital.
It is worth mentioning that emerging studies in the field of research can be classified in terms
of size, industry, policy and approach. The importance of size as a determining factor in
working capital management is assumed to be crucial by some researchers. This is evidenced
by empirical research dedicated to examining the interaction between size and working
capital by Lamberson (1995) and Howorth and Westhead (2003). The major conclusion that
can be drawn out of the size factor is that there is a positive relationship between size and
working capital. The working capital management literature also deals with studies
specifically dedicated to industry analysis. The work of Hawawini et al. (1986) reports solely
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on the influence of industry effects on working capital decisions. Similarly, Filbeck and
Krueger (2005) use the CFO magazine’ annual working capital management survey to
analyse working capital management results across industries. These studies confirm that
different industries have different working capital requirements. The pioneering work of
Weinraub and Visscher (1998) contributes to the development of aggressive and conservative
working capital policies, with the goal of determining if industry differences exist in working
capital policies. Following their work, further studies on aggressive and conservative working
capital policies are conducted by Nazir and Afza (2009) and Merville and Tavis (2009). An
aggressive policy is an instance whereby the working capital manager regularly (say on a
daily basis) monitors the working capital and a conservative policy is one where occasional
follow up is conducted. The literature favours an aggressive working capital policy. Different
approaches towards working capital management have also been postulated. Crum et al.
(1983) postulate two modelling approaches, namely simulation and optimization, to facilitate
working capital planning. On the other hand, Maynard (1996) advocates a micro-
management approach towards working capital, whereas Leavell (2006) promotes an
international approach towards working capital management. Zhao (2011) updates the
literature in the field with the latest developments in Australia. This section of the literature
only documents the approaches but do not argue in favour or against these methods.
The numerous structural changes in the Australian market such as alignment of Australian
accounting standards to global accounting standards, government policy changes (labour
market regulations), political instability and sub-prime crisis have influenced working capital
management practices. As such, the techniques and metrics employed by corporate treasurers
have evolved to reflect changing market conditions. Rollover agreements, terms sheets,
collection agencies, securitization, outsourcing and factoring are the most common
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techniques employed in working capital management (see Zhao, 2011). Moreover, new
metrics such as cash conversion cycle (CCC), weighted average cost of capital (WACC) have
recently emerged to better appraise working capital management. Parallel to these studies,
this thesis examine whether economic value added (EVA) can be used an alternative key
performance indicator (KPI).
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Figure 2.3: Timeline of pioneering studies in working capital management (WCM)
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2.4. The qualitative-quantitative debate in working capital management
The adoption of qualitative or quantitative approach to working capital management is an
area of contention among researchers. Figure 2.4 depicts the percentage of studies with
qualitative and quantitative preference for working capital management in general.
Figure 2.4: Qualitative and quantitative preference
At first glance, we may conclude that there is an overwhelming preference for a quantitative
approach to working capital management research. This can be explained by the confirmatory
and deductive nature of quantitative approach, as opposed to an explanatory and inductive
nature of qualitative approach. Furthermore, the qualitative surveys are subject to personal
taste and can originate from an aversion to use mathematics in social sciences [Williams
(1959)]. However, the tendency for a qualitative approach cannot be discarded and deserves
further attention.
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Qualitative evaluation techniques generally involve the use of surveys (mail, telephone,
online, and face-to-face interviews). The importance of surveys has been recognized by
researchers and has been employed in working capital management research since Gentry et
al. (1979). The apparent advantages are, low in cost, geographically flexible, ability to reach
dispersed sample simultaneously, expediency and anonymity make surveys a useful tool for
qualitative researchers in working capital management. However, the utilization of surveys is
subject to criticisms due to its limitations. The major limitation of surveys is the low response
rate, with response bias and non-response bias (Kanuk and Berenson, 1975). Figure 2.5
reports on the low response rate of surveys conducted by working capital management
researchers.
Figure 2.5: Response rate of surveys in working capital management
The average response rate of 27.86% for surveys reported in Figure 2.5 provides substantial
evidence in validating the low response rate criticism suspected in qualitative research and
their validity is thus questionable. Moreover, surveys are criticised because it does not
represent every potential view of the target sample. In addition, the validity of questions in
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surveys is questioned because of the importance of the distinction between real and ideal
behaviour. Survey researchers ignore the fact that question construction cannot serve as a
replacement for empirical investigation of issues or subjects. Furthermore, the assumption
that individual survey responses consist of meaningful data can be questioned because social
science disciplines have provided substantial evidence that relationships are best analysed in
groups [Williams (1959)]. Another criticism laid against surveys is that they reflect the
respondent’s answer at one point in time, as such susceptible to external factors influencing
the decision making. Critics of qualitative studies also advocate that surveys are riddled with
errors such as sampling, non-coverage, measurement and non-response [Dillman (1991)].
The use of surveys allow researchers to investigate the determinants of working capital, such
as cash, inventory, accounts payable and accounts receivable on an individual basis. On the
one hand, these studies can be criticized for their use of qualitative techniques. On the other
hand, qualitative approach, may avoid the identification problem potentially present in
working capital management research. Similar to empirical studies in macroeconomics and
commodity pricing, an identification problem exists in working capital management. The
extant of the literature fails to consider this identification problem and one innovative and
challenging aspect of this thesis will be to address this issue. To circumvent the criticisms of
qualitative approach and to examine the determinants of working capital at a macro-level, this
study employs robust quantitative methodologies such as dynamic panel estimation and
median regression. The use of median regression is another methodological advancement in
this field of research.
In addition to working capital management, the identification problem has affected other
fields of research such as macroeconomics and commodity pricing. As a result, the strategy
33
adopted in this thesis is to employ similar techniques used by researchers in macroeconomics
research and commodity pricing research to tackle the identification problem. A review of
empirical studies in macroeconomics and commodity pricing [see Moosa (1986), Klein and
Ozmucur (2002)] indicates that identification problem tend to influence the econometric
results. To control for the issue identification problem, Moosa (1986) and Klein and Ozmucur
(2002) employed other quantitative techniques such as principal components analysis (PCA)
and two-stage least squares (TSLS). Similarly, this research adopts the PCA and TSLS to
address the identification problem.
2.5. Discussion on the determinants of working capital
The dispute on the determinants of working capital is still alive. Both qualitative and
quantitative researchers advocate conflicting determinants of working capital. Since the
seminal work of Sagan (1955), the determinants of working capital have exclusively
consisted of accounts receivable, accounts payable, inventories and cash. Nonetheless,
academics disagree on whether all of these determinants are applicable to a firm.
Surprisingly, there has been no addition to these determinants.
The existing literature on working capital management reveals two approaches to examine
the determinants of working capital. Firstly, researchers focus on individual components of
working capital, i.e., cash management, inventory management, accounts payable
management and accounts receivable management. These studies are referred to a univariate
studies. Secondly, researchers study various determinants of working capital, where the four
determinants and firm-specific characteristics are tested. This second category is referred to
as multivariate studies. Let us start with the first individual component cash4.
4 Note that at this early stage a basic summary of the literature on these individual determinants is provided. At a
later stage, an elaborate discussion on the hypotheses development will be provided.
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2.5.1. Univariate studies on the determinants of working capital
2.5.1.1. Cash management
Tsamenyi and Skliarova (2005) examine the international differences in cash management
practices. The results reveal that cash management concepts such as reinvoicing centres,
leading and lagging, netting, and cash flow forecasting are used across the world. Polak and
Kocurek (2007) argue that the objective of cash management is to increase liquidity, control
cash flows, and maximize the value of funds while reducing their cost. Treasury activities
such as debt management, fostering good relationships with banks, paying suppliers and
collecting from customers, form part of cash management. Based on theoretical perspective
provided by these previous authors, it is logical to hypothesize that cash and working capital
are positively related.
2.5.1.2. Inventory management
The second individual determinant is inventory management. Kanet (1984) explores the
theories of successful inventory management, inventory control, and developments in
inventory management. Skolnik (2007) shows that reduced inventory requirements are
mechanisms for increasing cash balances. Carpenter et al. (1994) examine the link between
inventory and internal financing and reveal that changes in inventory management can be a
source of funding. These studies do not provide a clear indication as to whether there is a
positive or negative relationship between inventory and working capital. This makes it
35
difficult to formulate a particular theoretical hypothesis and consequently it is easier to expect
a mixed relationship.
2.5.1.3. Accounts payable management
The third determinant is accounts payable and has been covered extensively in the debt
literature. Modigliani and Miller (1963) and Miller (1977) advocate that tax shields on
interest payments on debt should place a premium on the value of a firm, but Miller’s
subsequent incorporation of personal tax effects greatly reduces the apparent tax advantages
of debt. Modigliani (1982) incorporates uncertainty into the argument and argues that an
optimal capital structure might involve a trade-off between tax shelters on debt, inflation, and
personal tax effects. Myers and Majluf (1984) pioneer the pecking order theory to explain the
tendency to rely on internal funds and the preference for debt rather than equity. For brevity
purposes, this discussion is limited to these well-known studies. It is clear from the literature
that there is a negative relationship between accounts payable and working capital and to that
end we hypothesize the same relationship.
2.5.1.4. Accounts receivable management
The fourth determinant discussed in the literature is accounts receivable. Mian and Smith
(1992) test hypotheses that explain the choice of accounts receivable management policies
and explore the incentives that extend trade credit and policy choices. They find several
incentives for firms to extend trade credit rather than cash, including cost advantages and
market share. Asselbergh (1999) suggest that firms are willing to use accounts receivable for
pricing motives, operating motives, financing motives, tax-based motives, and transaction
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motives. The author reports that the days sales outstanding (DSO) rate and cost advantages
are determinants of accounts receivable management. Based on the findings of previous
researchers, we are able to hypothesize a positive relationship between accounts receivable
and working capital.
2.5.1.5. Risk management
Following the global financial crisis (GFC), risk management practices have risen in pre-
eminence. Annual corporate treasurers’ surveys conducted by Ernst & Young reveal that
financial risk varies over time. The findings of Graham and Harvey (2001) also indicate that a
key determinant of cash flow is risk management practices. The strategic importance of
market risk in daily running of a business is explained by Verschoor and Muller (2007) and
Kalamkar (2007). The importance of operational risk management is emphasized by studies
conducted by Moosa (2007) and Abrahams et al. (2007). Liquidity risk is examined by
Naimy (2009) and Van den End (2010) and they assert that inefficient liquidity risk
management was a key determinant of the global financial crisis. The function of credit risk
in debt management is highlighted by Smith and Thomson (2007). Simon (1984) and Howell
and Chaddick (1994) find that political risk can have direct or indirect influences on firm
operations. Zhao (2011) proposed a fifth determinant in terms of risk management. He argues
that risk management falls under the responsibility of corporate treasurers in Australia. In his
thesis, he managed to show that liquidity risk, operational risk, credit risk and interest rate
risk are in fact controlled by Australian corporate treasurers. Interestingly, his findings show
that foreign exchange risk and political risk are not important. At this early stage of his
proposition and considering that a survey style approach is used in his study, there is a need
to further assess whether risk management (including other risk factors) are the determinants
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of working capital. As such, Table 2.1 reports on whether or not risk management has been
previously examined in working capital management by quantitative researchers. Despite the
emphasis on risk management practices, it is observed that the influence of risk on working
capital management has not been documented. As a result, the question addressed in this
study is whether or not risk is the fifth arm of working capital management.
Table 2.1: Risk Management in working capital management research
Study Dependent variable Risk Management
Banos-Caballero et al. (2010) Cash conversion cycle Ignored
Kieschnick et al. (2006) Cash conversion cycle Ignored
Chiou et al. (2006) Working capital Ignored
Nazir and Afza (2008) Working capital Ignored
Note that these four studies are specific to determinants of working capital
Table 2.1 also details the dependent variable employed by previous studies. Working capital
management is proxied by either the cash conversion cycle (CCC) or working capital. The
literature fails to control for these risk factors and if we control for these risk in the working
capital models, this will give rise to the risk-adjusted working capital model (RAWCM). This
thesis attempts to develop such model. This thesis hypothesizes that the RAWCM is a
superior model than the existing ones as it controls for risk.
2.5.2. Multivariate studies on the determinants of working capital
Researchers have also examined working capital by using a combination of its determinants,
firm-specific characteristics and economic conditions. Figure 2.6 illustrates the explanatory
variables utilized by researchers in testing the determinants of working capital. While
researchers have employed numerous explanatory variables to test their effects on working
capital, the most popular explanatory variables are cash flow, leverage, sales growth and size.
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When we consider the following four studies namely Kieschnick et al. (2006), Chiou et al.
(2006), Nazir and Afza (2008) and Banos-Caballero et al. (2010), we observe that they all use
different determinants. In addition, none of them use the four determinants in one study and
this can potentially be explained by the identification problem.
Figure 2.6: Explanatory variables used by researchers
Source: Explanatory variables used in working capital management empirical studies
Traditionally, corporate treasurers manage cash, inventory, accounts receivable and accounts
payable, which are arguably the four determinants of working capital. However, an area of
concern in working capital management is when firms do not deal with one or more of these
determinants. A classic example is the banking industry that does not have a significant
inventory management function, and as such organisations can differ from each other.
Furthermore, not all organisations can afford to have a department exclusively dedicated to
carry out risk management activities. As a result, this study examines the determinants of
working capital.
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2.5.3. Practical questions not answered by the literature
The literature review allows us to develop a number of research questions and this represents
the academic rationale for this study. With regards to the practical rationale, there are number
of questions that are asked by practitioners and yet not answered by the literature. For
instance, the Finance and Treasury Association of Australia (FTA) openly discusses the
working capital management problems faced by corporate treasurers in the Australian market
and regularly promotes research in this area. In one of the FTA conferences, the concept of
window dressing working capital management emerged. It is a concept whereby unsuccessful
firms mimic the working capital structure of successful firms within the industry. The
purpose of window dressing is to portray good working capital management to loan providers
and other interested parties. A scenario of window dressing strategy can be better explained
through this theoretical example: Firm A is the best performing firm and firm B is the worst
performing firm in the consumer discretionary sector. Firm B requires urgent short-term
finance and has to get approval for short-term finance from a financial lending institution.
Being aware of a possible finance refusal, firm B can manipulate its financial statements
through creative accounting to dissimilate negative cash flow patterns and mimic the working
capital structure of firm A, prior to approaching the financial lending institution. As a result,
firm B can exhibit similar working capital structures as firm A and thus, has a higher
likelihood of obtaining short-term finance from the financial lending institution. This study
empirically examines the proposition whether or not the concept of window dressing is
observed by firms, which triggers the question whether or not working capital management
differs across sectors. Another question addressed in this study is whether the determinants of
working capital management vary for the best and worst performing firms. If we combine
working capital management with window dressing strategies, we can hypothesize that
successful and unsuccessful firms will have similar working capital strategies.
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So far the discussion has been on what are the determinants of working capital. There is
another discussion on the importance of working capital. There is a segment in the literature
that argues that working capital is not very important and to illustrate their point, they show
that there is no relationship between profitability and working capital. Proponents who think
otherwise tend to show a positive relationship. In the next section, we explore the literature
on the importance of working capital in terms its relationship with profit.
2.6. Does working capital affect the profitability of a firm?
Exploring the relationship between working capital and corporate profitability has
undoubtedly been the most popular and important area of research in working capital
management5. As shown by Figure 2.7, corporate profitability studies account for 44% of
working capital management studies. Furthermore, this literature can be subcategorised into
the corporate finance literature and economics literature.
Figure 2.7: Research areas in working capital management
5 See Appendix 2.2.
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2.6.1. Corporate finance literature
Corporate finance literature contributes in explaining the determinants of corporate
profitability from a working capital management perspective, thereby suggesting that sound
working capital management has implications on corporate value. The corporate finance
literature provides evidence on the relationship between working capital and corporate
profitability.
Smith (1980) and others argue that working capital is essential for a firm because of its
effects on profitability and value6. Figure 2.8 presents a pictorial description of the
relationship between working capital and corporate profitability, as reported by studies
conducted over the world. While the bulk of the literature advocates a negative relationship
between working capital and corporate profitability, the later evidence appears to challenge
that view with couple of studies illustrating a positive relationship and one study showing no
relationship. It is therefore important to conduct additional experiments to test if there is a
change in the trend.
In addition, it is observed that while researchers have focused their attention on examining
the relationship between profitability and working capital, the impact of all the determinants
of working capital (accounts payable, accounts receivable, cash, inventory) simultaneously
on profitability has been ignored. Based on the conventional wisdom, it is fair to postulate
that corporate profitability is negatively associated with accounts payable, positively
associated with accounts receivable and observes a mixed relationship with cash and
inventory.
6 Garcial-Teruel and Martinez-Solano (2007), Wang (2002), Shin and Soenen (1998), Soenen (1993), Deloof
(2003), Jose et al. (1996), Vishnani and Shah (2007), Lazaridis and Tryfonidis (2006), Eljelly (2004), Smith and
Begemann (1997), Raheman and Nasr (2007), Padachi (2006), Gill et al. (2010), Zariyawati et al. (2009),
Mohamad and Saad (2010), Dong and Su (2010)
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Figure 2.8: Relationship between working capital and profitability
Although the majority of the literature has investigated the relationship between working
capital and corporate profitability, the influence of risk has predominantly been ignored. Risk
management practices have been accentuated during and post the GFC era. This is evidenced
by the findings of Zhao (2011), whereby liquidity risk is rated as the most significant risk in
risk management due to the fear of falling into the insolvent or distressed firm category.
Liquidity risk has been well documented from an equity markets perspective [Black (1971),
Holmstrom and Tirole (2000), Zheng and Shen (2008)]. As such, this thesis hypothesizes a
negative relationship between liquidity risk and corporate profitability.
It is essential to review the various profitability measures have been employed in this field of
research. As reported in Figure 2.9, the most popular profitability measures are Return on
Assets (ROA) and Gross Operating Income (GOI).
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Figure 2.9: Popular corporate profitability measures
One key observation is that the literature is limited to accounting variables when it comes to
corporate profitability and to that end; it is worthwhile investigating whether a different
measure will generate different results. Such analysis can be regarded as a robustness test and
this study explores another corporate profitability measure in terms of economic value added
(EVA) and test if this measure generates similar results7. As an innovation in this field of
research, EVA is used as a proxy for economic profit. Respondents of a Financial Executives
Institute survey of 153 companies in the United States and Canada report employing EVA to
measure corporate performance (Davis, 1996). According to Johnson and Soenen (2003),
EVA makes adjustments to accounting results, thereby reducing distortions faced in
measuring true economic performance. The findings of Lovata and Costigan (2002) suggest
that EVA is a measure of performance that can better align manager’s incentives to that of the
shareholders. As such, this thesis postulates that EVA has the potential to add value to
7 EVA is a registered trademark of Stern Stewart & Co. Preliminary inquiries in relation to purchasing EVA data
from Stern Stewart & Co. revealed that the data was expensive. As a result, EVA has been manually computed
in this thesis. The formula used to compute EVA is detailed in Chapter 3, Table 3.2.
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corporate performance and can be employed as a measure of corporate profitability. Our
hypothesis in this case is that the economic measure of profitability will provide additional
support to the bulk of the literature.
2.6.2. Economics literature
It is should be noted that empirical research on profitability of Australian firms is relatively
limited in the modern economics literature. Round (1976) and others have focused their
studies exclusively on the manufacturing industry and provide contradicting evidence on the
factors influencing corporate profitability8. On the other hand, Tucker (1977) explores the
profitability of the retailing industry and does not find significant factors affecting corporate
profitability. Williams (1998), Williams (2003) and Bourke (1989) investigate the factors
influencing corporate profitability in the banking industry and report size, market share and
concentration influence as the determinants. However, the findings of Feeny (2000) and
Feeny et al. (2005) indicate that industry characteristics have limited explanatory power on
profitability. It is clear from the above mentioned economics literature that empirical studies
have focused their attention towards specific industries, namely manufacturing, retail and
banking. Previous Australian studies can be criticized for having a strong focus on specific
industries. Thus, this triggers the question of whether or not there are sectoral differences in
the determinants of corporate profitability. Another criticism that can be labeled against
previous Australian studies is the lack of interest in analyzing the interaction between
corporate profitability and working capital for the best and worst performing firms. The
significance of extreme firm analysis lies in the fact that such empirical evidence provides
valuable insight on how working capital influences corporate profitability of the best and
worst performing firms. Thus, the question that arises is which of the determinants of
8 Round (1980a), Round (1980b), Dixon et al. (1987), McDonald (1999)
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working capital affect the corporate profitability of extremely successful and unsuccessful
firms.
The existence of two conflicting corporate profitability models fuels the ongoing debate
between two schools of thoughts. The advocates of structure conduct performance model
argue that market structure influences firm behaviour and profitability [Bain (1956),
Schmalensee (1989), Mauri and Michaels (1998)]. On the contrary, the advocates of the firm
effects model assert that firm-specific characteristics determine profitability [Demsetz
(1973)]. However, according to Rumelt (1991), it is possible to reconcile both conflicting
models, thereby implying that market structure influences and firm effects can mutually
enhance corporate profitability. Similar to previous studies such as Deloof (2003), Padachi
(2006), Garcia-Teruel and Martinez-Solano (2007), control variables in the form of firm-
specific characteristics such as size, sales growth and debt ratio are introduced. The findings
of Deloof (2003), Padachi (2006), Garcia-Teruel and Martinez-Solano (2007) indicate a lack
of consensus in the relationship between size, debt ratio and corporate profitability. As such,
this thesis hypothesizes a mixed relationship between size, debt ratio and corporate
profitability. Based on the findings of Garcia-Teruel and Martinez-Solano (2007), where a
positive relationship between sales growth and corporate profitability is observed, this thesis
hypothesizes the same relationship.
In addition, Garcia-Teruel and Martinez-Solano (2007) assert that corporate profitability is
influenced by economic cycle, based on Gross Domestic Product (GDP) growth. However,
their assertions were not supported by empirical evidence. Moreover, the findings of Zhao
(2011) indicate that working capital managers changed their working capital management
practices during the GFC era. Due to the GFC, firms adopted a more conservative approach
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and implemented rigorous risk management practices in the form of working capital policies
reviews and enhanced cash flow monitoring systems. In light of the above literature, it is
worth noting that changing economic conditions may impact working capital practices and
subsequently corporate profitability. As such, this thesis hypothesizes a mixed relationship
between GDP growth and corporate profitability.
Within the macroeconomic dynamics, it will be naïve not to consider how financial crisis
impact on working capital. Given the recent GFC and it is topical to investigate the
consequences of such event. The next section explores how financial crisis affects working
capital management.
2.7. Does working capital influence corporate credit ratings?
One of the hard lessons learnt from numerous financial crises is on the importance of
liquidity management, risk management and credit ratings9. The findings of Ferri et al. (1999)
demonstrate that credit ratings agencies aggravated the Asian Currency Crisis. The results of
Kaminsky and Schmukler (2002) show that changes in sovereign debt ratings impact the
markets of the countries rated and result in cross-country contagion. In the second half of the
century, there has been a number of financial crises and the literature shows that LTCM
collapse, the Mexican, Russian, Brazilian and Argentine sovereign debt defaults eventually
led to a cross-country contagion. Following the GFC, the study of Bartram and Bodnar
(2009) reveals that the world equity market plunged by over 56 percent over the year and
half. Partnoy (1999) provides a critical perspective on the role of credit ratings and credit
rating agencies in providing reliable information to regulators and investors. Hunt (2008)
9 The Asian Currency Crisis, the LTCM collapse, the Mexican, Russian, Brazilian and Argentine sovereign debt
defaults, the GFC
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indicates that the “worldwide credit crisis” has propelled credit rating agencies in the
spotlight. On the backdrop of the GFC, corporate credit ratings assigned by credit ratings
agencies have been subject to widespread criticism. Despite holding investment-grade credit
ratings, the failure of several high-profile corporations across the world has led to a re-
examination of the ratings methodology of credit rating agencies. As a result there has been
strong focus on how credit ratings agencies assign corporate credit ratings.
The corporate credit ratings literature indicates that academic research is dominated in
specifically two areas, namely corporate governance and debt cost models. Stohs and Mauer
(1996) report that high credit quality firms have a preference towards issuing debt, such as
debentures and commercial papers, whereas firms with intermediate credit ratings are more
likely to choose bank debt. Guedes and Opler (1996) reveal that large firms with investment-
grade credit ratings prefer to borrow short-term and long-term debt, whereas risky firms have
a preference towards borrowing mid-term debt. Graham and Harvey (2001) state that firms
are usually concerned with their credit ratings as they are a precursor to financial distress.
Kisgen (2006) explores the effect of credit ratings on capital structure decisions and argues
that firms near an upgrade or downgrade of their credit rating issue less debt relative to equity
than other firms. From a qualitative perspective, Zhao (2011) explores the significance of
corporate credit ratings in working capital management by surveying 120 Australian firms
and finds that large firms with credit ratings observe similar approaches to working capital
management. However, as previously discussed, the results of qualitative methodologies are
subject to criticisms and the interaction between working capital and corporate credit ratings
necessitates the use of robust quantitative techniques. Consequently this study hypothesizes
that the determinants of working capital influence corporate credit ratings. Based on
conventional wisdom, this thesis postulates that corporate credit ratings is negatively
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associated with accounts payable, positively associated with accounts receivable, positively
associated with cash and observe a mixed relationship with inventory.
Similar to research on the determinants of corporate bond ratings [Lamy and Thomson (1988)
and Ziebart and Reiter (1992)] and determinants of corporate credit ratings (Ashbaugh-Skaife
et al., 2006), this study incorporates firm-specific characteristics such as debt ratio, sales
growth and size as control variables. We therefore hypothesize that corporate credit ratings is
negatively associated with debt ratio, positively related to sales growth and positively related
to size. However, unlike the study of Ashbaugh-Skaife et al. (2006), this study tests whether
or not market risk is a determinant of corporate credit ratings. As such, this thesis
hypothesizes a negative association between market risk and corporate credit ratings.
2.8 Summary of hypotheses
Based on the above literature, the following hypotheses have been developed. The empirical
chapters provide a more detailed explanation of the formulated hypotheses.
a) There is a positive relationship between cash and working capital
b) There is a mixed relationship between inventory and working capital
c) There is a negative relationship between accounts payable and working capital
d) There is a positive relationship between accounts receivable and working capital
e) There is a mixed relationship between risk management and working capital
f) There is a negative relationship between accounts payable and profitability
g) There is a positive relationship between accounts receivable and profitability
h) There is a mixed relationship between cash and profitability
i) There is mixed relationship between inventory and profitability
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j) There is a negative relationship between liquidity risk and profitability
k) There is a negative relationship between EVA and working capital
l) There is a mixed relationship between size and profitability
m) There is a mixed relationship between debt ratio and profitability
n) There is a positive relationship between sales growth and profitability
o) There is a mixed relationship between GDP growth and profitability
p) There is a negative relationship between accounts payable and corporate credit ratings
q) There is a positive relationship between accounts receivable and corporate credit ratings
r) There is a positive relationship between cash and corporate credit ratings
s) There is a mixed relationship between inventory and corporate credit ratings.
t) There is a negative relationship between debt ratio and corporate credit ratings
u) There is a positive relationship between sales growth and corporate credit ratings
v) There is a positive relationship between size and corporate credit ratings
w) There is a negative relationship between market risk and corporate credit ratings
2.9. Conclusion
While working capital management research has been growing over the last few decades,
there are still unexplored areas in this field of research which deserves more attention. This is
evidenced by the heavy focus of researchers on specific areas of working capital management
research. Compared to other conventional finance research, working capital management
research has not benefited extensive scrutiny from researchers. Although the empirical
studies reviewed in this chapter offer interesting insights on working capital management,
they are subject to much criticism. The gaps identified in three specific areas of working
capital management literature (determinants, profitability and corporate credit ratings) have
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generated a series of challenging research questions and led to the formulation of hypotheses.
As a result, this thesis attempts to respond to the research questions using a quantitative
approach and fill the gaps in the existing literature. This chapter provides the academic
rationale for undertaking this research. The remaining chapters will attempt to test for these
hypotheses and the next chapter starts by describing the data used in this study.
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Appendix 2.1.
Table 2.2: Working capital management studies, countries and disciplines
Country Discipline Country Discipline
Pioneering studies Profitability
Sagan (1955) United States Finance Garcial-Teruel and Martinez-Solano (2007) Spain Finance
Walker (1964) United States Economics Wang (2002) Japan and Taiwan Management
Van Horne (1969) United States Economics Shin and Soenen (1998) United States Finance
Pringle and Cohn (1974) United States Finance Soenen (1993) United States Management
Survey Deloof (2003) Belgium Accounting & Finance
Gentry et al. (1979) Belgium, France, India, United States Management Jose et al. (1996) United States Economics & Finance
Maxwell et al. (1998) United States Finance Smith (1980) United States Finance
Belt and Smith (1991) Australia, United States Finance Vishnani and Shah (2007) India Management
Ricci and Morrison (1996) United States Management Lazaridis and Tryfonidis (2006) Greece Management
Khoury et al. (1999) Canada, Australia, United States Management Eljelly (2004) Saudi Arabia Management
Kim et al. (1992) United States Finance Smith and Begemann (1997) South Africa Management
Ricci and Di Vito (2000) United Kingdom Finance Raheman and Nasr (2007) Pakistan Management
Zhao (2011) Australia Finance Padachi (2006) Mauritius Management
Determinants Gill et al. (2010) United States Economics
Banos-Caballero et al. (2010) Spain Accounting & Finance Zariyawati et al. (2009) Malaysia Accounting
Kieschnick et al. (2006) United States Finance Mohamad and Saad (2010) Malaysia Management
Chiou et al. (2006) Taiwan Management Dong and Su (2010) Vietnam Economics & Finance
Nazir and Afza (2008) Pakistan Accounting Policy
Weinraub and Visscher (1998) United States Management
Size Merville and Tavis (2009) Pakistan Finance
Lamberson (1995) United States Management Nazir and Afza (2009) Pakistan Finance
Howorth and Westhead (2003) United Kingdom Management & Accounting Approach
Industry Leavell (2006) United States Management
Filbeck and Krueger (2005) United States Management Maynard (1996) United Kingdom Management
Hawawini et al. (1986) United States Management Crum et al. (1983) United States Economics
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Appendix 2.2.
Table 2.3: Corporate profitability and its relationship to working capital
Study Dependent variable- Profitability measure Relationship to working capital
Garcial-Teruel and Martinez-Solano (2007) ROA Negative
Wang (2002) ROA, ROE Negative
Shin and Soenen (1998) Jensen Alpha, Treynor Index Negative
Soenen (1993) ROTA Negative
Deloof (2003) Gross operating income Negative
Jose et al. (1996) ROE, ROA Negative
Smith (1980)* N/A N/A
Vishnani and Shah (2007) ROCE No Relationship
Lazaridis and Tryfonidis (2006) Gross operating income Negative
Eljelly (2004) Net operating income Negative
Smith and Begemann (1997) ROI Positive
Raheman and Nasr (2007) Net operating income Negative
Padachi (2006) ROTA Negative
Gill et al. (2010) Gross operating income Positive
Zariyawati et al. (2009) Tobin Q, ROA, ROIC Negative
Mohamad and Saad (2010) Operating income Negative
Dong and Su (2010) Gross operating income Negative
* Smith (1980) is theoretical in nature.
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Chapter 3: Description and Data Sources
3.1. Introduction
The purpose of this chapter is to illustrate the data collection procedures and sources of data
used in this thesis. To answer the research questions identified in Chapter one and to test for
the hypotheses detected in Chapter two, various finance models have been developed. These
models will be further explained in chapters four, five and six and are labelled as RAWCM, a
profitability model and credit rating model. To estimate these models we require at least 20
variables and this chapter describes these variables. Furthermore, data challenges encountered
throughout this thesis and proposed solutions are reported. In brief, the data sets used include
time series and cross-sectional data of Australian listed firms collected from several database.
The summary statistics of each data set are also presented.
3.2. Data cleaning
Numerous data challenges were encountered during the data collection process. The data
challenges proved to be daunting and the appropriate steps taken to remedy them were time-
consuming. Dealing with large amounts of observations would have been strenuous and
practically unfeasible if programming through Macros and Visual Basics for Applications
(VBA) in Microsoft Excel was not wisely employed. This section presents an overview of
key data issues and the next subsections explain the strategies adopted to tackle them.
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3.2.1 Data warehouse
Research into working capital management relies on resources from different databases. As
such, this thesis initially employs FinAnalysis database for collecting financial and
accounting data for firms listed on the Australian Stock Exchange for the period 1989-2008.
As data on numerous variables were not available on FinAnalysis, other database such as
Datastream and International Monetary Fund (IMF) were used. The unavailability of free
corporate credit ratings data led to the purchase of credit ratings data from Standard and
Poor’s and this data cost AUD$3250.
3.2.2. Data merging
Since data collection relies on several databases, data merging issues became apparent. This
was caused by the unequal number of firms provided by the two principal databases, namely
FinAnalysis and Datastream. The provision of inconsistent firms’ name in the two principal
databases also contributed to the data merging challenge. While FinAnalysis adopted a
complete naming convention for firms, Datastream employed an abbreviated naming
convention for firms. The concatenate function in excel enables us to match the two datasets
and then the firms were aligned. This process generated a sample of 3329 firms for the period
1989-2008.
3.2.3. Data analysis
Initial analysis of the data collected during the period 1989-2008 for 3329 firms revealed that
data on significant number of firms were low or missing. Table 3.1 illustrates this point. For
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instance for the working capital variable (WC), there are 17.54% observations in 1989 and
there are 54.91% in 2008 (see second column). One of the reasons for the low or missing
observations can be attributed to inexistent data collection practices by the data providers
during the earlier time period. Additional analysis of the data suggested that low or missing
observations has the potential to trigger econometric challenges on the forthcoming analyses.
For instance these missing observations will cause an extremely unbalanced panel data set
leading to extremely large and unreliable t-statistics.
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Table 3.1: Available observations per variable (%), 1989-2008
Year WC CCC EVA NP ROA AP AR CASH INV LR OR SG SIZE DR
1989 17.54 12.71 17.51 2.25 17.24 17.39 25.56 16.58 9.58 17.48 1.02 1.77 17.57 14.09
1990 19.47 13.52 19.38 2.34 19.01 19.16 28.15 18.38 10.21 19.35 1.38 1.98 19.44 14.93
1991 20.13 13.79 19.92 2.37 19.77 19.77 29.62 18.77 10.45 19.92 1.71 2.04 20.13 15.56
1992 21.39 15.14 21.03 2.52 20.91 20.97 32.20 20.61 11.23 21.09 1.74 2.07 21.39 16.13
1993 23.61 17.03 23.19 2.55 23.16 23.22 35.21 22.77 12.08 23.28 1.83 2.22 23.61 17.27
1994 26.79 19.44 26.43 2.97 26.31 26.46 39.08 26.25 13.97 26.46 2.01 2.25 26.82 19.32
1995 28.33 20.91 28.09 4.09 27.73 28.00 41.00 27.55 15.38 27.97 2.07 2.52 28.33 20.64
1996 30.22 22.41 30.94 4.81 29.47 29.74 43.65 29.65 16.64 29.80 2.31 3.15 30.22 22.14
1997 32.71 24.84 34.36 5.23 31.72 32.26 46.26 31.99 17.84 32.35 3.00 3.63 32.71 24.72
1998 34.73 26.46 36.74 6.31 33.64 34.18 48.51 34.06 18.71 34.24 3.57 4.00 34.73 25.77
1999 39.44 30.40 39.98 9.31 37.34 38.72 52.12 38.81 20.79 38.93 3.66 4.51 39.68 29.62
2000 41.66 32.86 41.42 14.99 39.53 40.73 55.24 41.33 21.87 41.09 3.94 5.59 42.14 30.55
2001 42.48 34.73 41.99 24.75 39.68 41.60 56.95 41.81 22.47 41.84 5.11 8.77 42.75 30.10
2002 42.48 35.03 42.29 26.13 39.89 41.87 57.07 41.78 21.60 41.87 7.84 14.03 42.57 29.80
2003 44.01 35.99 43.32 27.37 40.61 43.14 58.52 43.26 21.27 43.11 12.95 14.66 44.25 29.83
2004 47.28 37.07 46.20 31.18 43.59 46.20 60.80 46.59 21.72 46.32 13.31 15.26 47.58 30.58
2005 51.13 39.32 49.35 34.91 46.53 50.11 64.58 50.11 23.04 50.23 13.58 15.92 51.43 31.15
2006 54.34 40.85 51.82 39.23 48.48 52.87 67.29 53.56 23.31 52.90 14.39 17.09 54.64 32.74
2007 59.84 43.86 56.44 44.64 52.84 58.61 72.21 58.49 23.73 58.37 15.35 18.65 60.35 34.67
2008 54.91 41.06 54.52 47.88 50.59 54.16 72.21 53.11 21.27 54.28 16.76 16.85 55.00 31.09
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3.2.4. Data reduction and final sample
The solution to tackle the low or missing observations problem is to create a dataset with the
minimum missing observation10. Firstly, firms with extremely low or missing observations
were removed from the sample. Secondly, since data providers generally did not supply
financial and accounting data during the earlier time period, the time period was narrowed. In
essence, we will be working the later sample periods. The final sample thus consists of 1751
firms for the period 2003-2008. We start by defining the variables and Table 3.2 reports on
the basic definitions and sources.
10 Firms with missing observations did not have a definite pattern.
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* For measurement purposes, WC, CCC, AP, AR, CASH, INV, OR, NP and EVA have been deflated by total assets.
** Working capital was preferred to Net Operating Working Capital (NOWC) because NOWC requires the use of accruals, which is not available from data providers
(FinAnalysis, DataStream, DatAnalysis). As such, the use of NOWC was not feasible in this thesis.
*** CCC is computed by using days receivable, days inventory and days payable. However, since CCC was already available from data providers, the calculation
of days receivable, days inventory and days payable was redundant. Consequently, their calculations are not shown.
**** CCC has been scaled by total assets for two reasons. Initial analysis of CCC as the dependent variable showed serious econometric challenges. For
measurement purposes, CCC was scaled by total assets. Moreover, previous researchers have quantified working capital using CCC and have also deflated CCC by
total assets. This is consistent with existing methodology.
***** There are three approaches to estimate operational risk, namely, basic indicator approach, the standardised approach and the advanced measurement approach. The
first approach is used in this study as the other two approaches are challenging when applied to sectoral analysis. They require more data that is not available.
             The basic indicator approach (BIA) has been computed using the guidelines stipulated under Basel II, whereby α is set at 15% by those guidelines. The use of average  
positive gross income for the three years is also set by those guidelines. As a result, the BIA adopted in this thesis is strictly based on the guidelines of Basel II.
Table 3.2: Definition and sources of variables
Variable Acronym Definition Source
Working capital WC Current assets - current liabilities FinAnalysis
Cash conversion cycle CCC (days receivable + days inventory)- days payable FinAnalysis
Accounts payable AP Short term accounts payable including trade creditors & other creditors FinAnalysis
Accounts receivable AR Trade debtors net of provision for bad & doubtful debt plus other debtors FinAnalysis
Cash CASH Total cash including short term deposits FinAnalysis
Inventory INV Changes between the beginning and ending inventories Datastream
Liquidity risk LR Current assets/Current liabilities FinAnalysis
Operational risk OR Average positive gross income for three years*15% Datastream
Market risk MR Volatility of All Ordinaries index Datastream
Size SIZE Natural log of total assets FinAnalysis
Debt ratio DR (short-term debt+ long-term debt)/Total assets FinAnalysis
Sales growth SG (salest – salest-1)/salest-1 Datastream
GDP growth GDPGR Gross Domestic Product growth International Monetary Fund
Corporate credit ratings C_Ratings Issuer credit rating Standard & Poor's
Net profit NP Difference between revenue and total expenses Datastream
Return on assets ROA Net Income + Interest Expense*(1-Corporate Tax Rate)/Total Assets-Equity Interests FinAnalysis
Economic value added EVA EBIT *(1-tax rate)- (net debt+ equity)* WACC FinAnalysis & Datastream
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The selected data includes both survivors and non-survivors. Table 3.3 presents the
percentage of non-missing observations for each variable for each year from 2003 to 2008.
Table 3.3: Available observations per variable (%), 2003-2008
Variable 2003 2004 2005 2006 2007 2008
WC 44.01 47.28 51.13 54.34 59.84 54.91
CCC 35.99 37.07 39.32 40.85 43.86 41.06
NP 27.37 31.18 34.91 39.23 44.64 47.88
EVA 43.32 46.20 49.35 51.82 56.44 54.52
ROA 40.61 43.59 46.53 48.48 52.84 50.59
AP 43.14 46.20 50.11 52.87 58.61 54.16
AR 58.52 60.80 64.58 67.29 72.21 72.21
CASH 43.26 46.59 50.11 53.56 58.49 53.11
INV 21.27 21.72 23.04 23.31 23.73 21.27
DR 29.83 30.58 31.15 32.74 34.67 31.09
SG 14.66 15.26 15.92 17.09 18.65 16.85
SIZE 44.25 47.58 51.43 54.64 60.35 55.00
OR 12.95 13.31 13.58 14.39 15.35 16.76
LR 43.11 46.32 50.23 52.90 58.37 54.28
MR 100.00 100.00 100.00 100.00 100.00 100.00
GDPGR 100.00 100.00 100.00 100.00 100.00 100.00
*Due to the peculiar nature of corporate credit ratings data, the available observations (%) are not reported here.
A more specific description and explanation of the corporate credit ratings data is provided in Chapter 6.
3.3. Preliminary statistics
Descriptive statistics of the sectoral classification for the 1751 firms and of the selected data
sets are presented in Table 3.4 and Table 3.5 respectively. Table 3.4 presents a detailed
classification of the 1751 firms on a sectoral basis. Firms have been classified based on the
GICS sector code and the weights (expressed in % firms) of each sector on the sample of
1751 firms are also reported. Since all Australian firms with available data have been
included, there is no selection bias. It is observed that the financials and materials sectors
together account for approximately 45% of the selected sample. On the other hand, the
utilities and telecommunication sectors together account for approximately 3.5% of the
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selected sample. The wide variation across the sectors is an indication of the potential
presence of sectoral effects in the analyses.
Table 3.4: Sectoral classification of 1751 firms for the period 2003-2008
Sector Number of firms % firms
Utilities 27 1.54
Telecommunication 33 1.88
Consumer Staples 64 3.66
Information Technology 129 7.37
Energy 152 8.68
Healthcare 166 9.48
Industrial 199 11.36
Consumer Discretionary 198 11.31
Financials 293 16.73
Materials 490 27.98
*It is agreed that the working capital of firms in the financial sector would be different from that of the other
sectors. The inclusion of firms in the financial sector in the main analysis was previously debated and it was
decided not to exclude them because of two reasons. Firstly, the Australian sector is partly dominated by firms
in the financial sector and excluding them would render the main analysis biased. Secondly, while previous
researchers have excluded financial firms in their analysis, this thesis has attempted to include them by
conducting sectoral analysis. As such, firms have been classified based on the 10 GICS and the financial sector
has been separately tested.
The preliminary descriptive statistics analyses of Table 3.5 point to the following facts. It is
observed that both measures of working capital management, namely working capital (WC)
and cash conversion cycle (CCC) exhibit a negative mean, implying that on average
Australian firms operate in a working capital deficit environment. Furthermore, in contrast
with return on assets (ROA), it is noted that net profit (NP) and economic value added (EVA)
are the measures of profitability displaying a positive mean. The negative mean ROA
exhibited in Table 3.5 is comparable to the findings of Stierwald (2010)11. A potential
explanation for the negative mean ROA value of -0.227 is that this number states the
unweighted mean profitability of all firms in all sectors and ignores weighted mean
profitability. Surprisingly, NP, EVA and ROA exhibit negative median values12. Consistent
11 Stierwald (2010) explores the determinants of profitability of 961 large Australian firms for the period 1995 to
2005. His findings indicate that the mean ROA of the 10 GICS sectors is -0.016.
12 Negative median values for NP, EVA and ROA can be attributed to tough economic times in the sample
period, namely 2003-2008. A different sample period could have provided positive median values for NP, EVA
and ROA, thus possibly altering the results obtained.
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with the established literature on working capital management and profitability, the initial
findings, although naïve, partially suggest a negative association between working capital and
profitability13.
13 A conclusive relationship between working capital and profitability is reported at the empirical analysis stage.
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Table 3.5: Descriptive statistics of 1751 firms for the period 2003-2008
WC CCC NP EVA ROA AP AR CASH INV DR SG SIZE OR LR MR GDPGR
Mean -0.269 -0.003 4.104 1.693 -0.227 1.310 1.973 0.711 1.089 0.289 1.666 17.351 0.096 8.444 0.074 0.031
Median 0.011 0.000 -0.076 -0.035 -0.032 0.088 0.106 0.188 0.062 0.189 0.293 16.933 0.025 2.879 0.080 0.028
Standard
deviation 9.663 0.031 137.715 65.201 0.699 27.687 20.778 12.738 26.941 0.690 6.790 2.195 1.190 13.977 0.054 0.007
Kurtosis 446.451 578.237 979.137 1635.984 99.420 1052.193 976.780 1394.010 964.252 399.231 109.113 0.412 544.692 14.823 -1.685 -1.346
Skewness -17.400 -21.700 31.050 39.930 -7.796 31.535 28.566 36.397 31.009 16.638 9.681 0.716 23.258 3.477 -0.177 0.657
Range 367.321 0.960 4534.132 2770.315 14.081 994.050 742.388 501.296 838.049 18.939 89.610 14.546 27.932 117.159 0.134 0.016
Minimum -237.722 -0.941 -189.302 -90.694 -12.536 0.000 0.000 0.000 0.000 0.000 -1.012 12.053 0.000 0.068 0.007 0.025
Maximum 129.599 0.019 4344.829 2679.621 1.545 994.050 742.388 501.297 838.049 18.939 88.598 26.599 27.932 117.227 0.140 0.041
Count 1748 1642 1012 1744 1648 1742 1670 1738 970 1401 668 1751 553 1745 6 6
JB 14605210.7 23004550.7 40588213.1 194951623.9 695413.4 80646510.3 66616488.1 141108435.7 37734150.0 9368768.9 341811.4 162.2 6886084.6 19493.1 0.7 0.9
* For measurement purposes, WC, CCC, NP, EVA, AP, AR, CASH, INV and OR have been deflated by total assets.
** It is not surprising for the maximum values of AR, CASH and INV to be high. The firms that have been included in this analysis originate from diverse Australian sectors.
As such, the consumer discretionary sector account for 11.31% of the firms and the consumer discretionary sector generally has significant debtors. The financial sector
accounts for 16.73% of the firms and the financial sector has large cash balances. The materials sector and industrial sector account for 27.98 % and 11.36% of the firms
respectively. These two sectors normally hold large inventory levels. As a result of the particular characteristics of each sector considered in this thesis, it is not surprising
that the maximum values of AR, CASH and INV would be substantial.
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The four determinants of working capital provide further insights on how accounts payable
(AP), accounts receivable (AR), cash and inventory (INV) are managed by Australian firms
(see Table 3.5, columns 7 to 10). A comparison of accounts receivable and accounts payable
mean values reveals that Australian firms have a higher reliance on debtor management than
creditor management. The relatively low cash mean can be justified through the transaction
or precautionary motives of holding cash, whereas the inventory mean value can be explained
through investment motives of Australian firms. Firm-specific characteristics such as debt
ratio (DR) and size show that larger firms generally hold low debt ratio. While sales growth
(SG) is not applicable to all Australian firms, it is worthwhile pointing out that average sales
have been positive. From a risk management perspective, it is noted that Australian firms
have faced relatively low operational risk (OR) and market risk (MR). The low level of
liquidity risk (LR) faced by Australian firms is also noted. The positive GDP growth
(GDPGR) mean over the sample period 2003 to 2008 is not surprising due to the recent
resources boom in the Australian economy.
However, since one of the key goals of this thesis is examining the relationship between
working capital and profitability, a break-down of the aggregated data over the 2003-2008
time period would be more appropriate. As such, in Figure 3.1, the average working capital
and average net profit of Australian firms for each year (2003-2008) have been plotted
against each other to obtain a preliminary picture of the relationship between working capital
and net profit.
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Figure 3.1: Pictorial illustration of average working capital and average net profit of
Australian firms, 2003-2008
*For measurement purposes, working capital and net profit have been deflated by total assets and outliers have
been scaled.
An analysis of the chart reveals a mixed relationship between working capital and net profit.
We detect a clear inverse relationship at the start of the sample and a clear positive
relationship towards the end of the sample whereas it is a mixed relationship in the middle of
the sample. Interestingly, it is noted that during the 2007 period, working capital and net
profit of Australian firms became positive. However, during the 2008 period, working capital
and net profit of Australian firms turned into negative. This drastic change in working capital
and net profit may be attributed to the GFC.
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3.4. Summary
This chapter documents the challenges in data collection and data analysis when it comes to
working capital management. The major challenge was the handling of various databases and
the merging of the data. Another concern was the lack of observations in the earlier part of
the sample. If measures are not undertaken, this will lead to false statistical significance. In
this chapter, we learn that it is important to work with a smaller sample period to reduce the
problem of missing observation.
The description of each variable used in this study is given and the implications of the mean
values are explained. This shows the general tendency in the overall Australian market. A
breakdown of the sample size allows us to have a visual on the potential relationship that may
exist between working capital and profitability. It is to be noted that the overwhelming
conclusion of other researchers indicates a negative relationship between working capital and
measures of profitability (see Table 2.3). Although naïve, there appears to be a negative
relationship at the start of the sample size, negative towards the end and a mixed relationship
in the middle. It is therefore important to run more rigorous tests to determine such
relationship. The next chapter will use these variables to answer the question of what are the
determinants of working capital.
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Chapter 4: Determinants of Working Capital
4.1. Introduction
An area of interest to researchers is empirically testing the determinants of working capital.
The traditional approach in this area examines the interaction of working capital/cash
conversion cycle against explanatory variables such as firm’s characteristics and macro-
economic variables. Following the seminal work of Sagan (1955), empirical research on
working capital management has been centred on the four determinants of working capital,
namely accounts payable, accounts receivable, inventory and cash.
As discussed in Chapter 2, this thesis considers the four traditional determinants of working
capital and investigates whether risk is the fifth determinant of working capital. Using
advanced quantitative techniques such as dynamic panel estimation and median regression
model, this chapter tests the validity of the RAWCM. Batteries of robustness tests are
undertaken. For instance tests are carried out to determine whether the RAWCM holds in
different sectors and we check if the RAWCM continues to be a superior model after
controlling for fundamental factors such as sales, size, leverage and profitability.
The findings show that operational risk and market risk are factors influencing the
determinants of working capital. The sectoral analysis demonstrates that the determinants of
working capital vary significantly across sectors. By sorting the firms on various accounting
and finance fundamentals, this thesis also finds that the determinants of working capital differ
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significantly across different portfolios. In general, the results provide support to the use of
the RAWCM. The rest of this chapter is organized as follows. Theoretical considerations and
hypotheses are formulated. The data and methodology employed in the analysis are
presented. Discussion of the empirical results is given, followed by conclusions on the
determinants of working capital.
4.2. Theoretical Considerations
In an ideal world of short-term and long-term capital markets where liquidity is free-flowing,
working capital management would be viewed as immaterial. However, in a world of
financial crises, rapidly changing business conditions and economic downturns, even firms
with significant profit history can face financial difficulty or declare bankruptcy if liquidity is
not readily available.
4.2.1. The Traditional Working Capital Management Approach
Over the last few decades, the traditional working capital approach has been based solely on
cash, inventory, accounts receivable and accounts payable. Hence,
WC = ƒ (CASH, INV, AR, AP) (4.1)
where WC is traditional working capital; CASH is cash; INV is inventory; AR is accounts
receivable and AP is accounts payable
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4.2.2. The Risk-Adjusted Working Capital Management Approach
Although researchers have debated over the determinants of working capital through
empirical studies, the fundamental determinants of working capital have always been based
on cash, inventory, accounts receivable and accounts payable. While previous researchers
such as Walker (1964), Van Horne (1969) and Zhao (2011) highlight the importance of risk
in working capital management, there is a lack of substantial quantitative evidence examining
the interaction of risk and working capital management. The GFC has placed much
importance on sustainable liquidity management and risk management practices of firms.
One of the criticisms that can be levelled against the traditional working capital management
approach is its insensitivity towards risk. Following the backdrop of the GFC, an alternative
to the traditional working capital management approach is considered to be crucial for firms,
and one promising pathway is the introduction of risk management. As a result, this study
attempts to incorporate risk in the traditional working capital management approach, which
gives rise to the risk-adjusted working capital management approach. The new approach can
be regarded as a revised version of the traditional working capital management approach,
originating from risk principles. Hence,
WC= ƒ (CASH, INV, AR, AP, RISK) (4.2)
where WC is risk- adjusted working capital and RISK is risk
4.3. Hypotheses
It is anticipated that working capital is negatively related to accounts payable. This is based
on the expectation that an increase in accounts payable leads to an outflow of liquidity
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resources. It is expected that working capital is positively linked with accounts receivable.
This is based on the hypothesis that an increase in accounts receivable is an indication that an
inflow of liquidity resources is expected. It is expected that working capital is positively
associated with cash. This is based on the expectation that a rise in cash holdings increases
working capital. A mixed relationship between working capital and inventory is anticipated.
The effects of inventory might either contribute to an outflow of resources or increase
working capital.
Risk is quantified by employing measures of operational risk and market risk. It is noted that
the interaction between market risk and credit risk has been strongly emphasized by Jarrow
and Turnbull (2000)14. However, due to insufficient availability of corporate credit ratings,
which can be used to quantify credit risk for the selected sample firms, this thesis focuses on
market risk15 .
The Basel Committee on Banking Supervision (2004) defines operational risk as “the risk
arising from inadequate or failed internal processes, people, and systems or from external
events”. Moosa (2007) argues that the operational risks of businesses stem from incompetent
staff, inefficient processes and external factors. Operational risk is considered to be an
appropriate measure of the risk affecting the working capital of a firm because short-term
assets and liabilities require continuous revenue and cost controls. For instance, inadequate
debtor collection practices or mismanagement of creditor payments can lead to unpredictable
revenue and expenses, and consequently to inefficient working capital. Mismanagement or
lack of control over cash, inventory, accounts receivable and accounts payable will
14 Jarrow and Turnbull (2000) postulate that if the market value of assets unexpectedly changes, it generates
market risk, which increases default probability and create credit risk.
15 This study attempted at measuring credit risk through corporate credit ratings data from Standard & Poor’s.
However, credit risk was not considered further in the analysis due to data constraints.
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undoubtedly distort the working capital of a firm. The proposition that operational risk has
implications for working capital is supported by Basel II event type categories, whereby
mismanagement of two categories, (namely, clients, products and business practice, and
execution, delivery and process management) may influence working capital. Consequently,
this thesis asserts that operational risk is vital risk factor that requires further examination as a
determinant of working capital.
The importance of market risk management for the day-to-day running of a business is
further explained by the Basel Committee on Banking Supervision (2009a). Hartmann et al.
(2010) define market risk as the gains and losses on portfolio value based on the movements
in market prices. A review of current empirical studies indicate that the relationship between
market risk and accounting variables or ratios has been substantially examined [Breen and
Learner (1973); Lee and Brewer (1985); Rosenberg and Perry (1981); McAnally (1996)].
According to Elyasiani and Mansur (2005), market risk and accounting variables are
inherently linked as they provide basis for investment, financial and operational decisions16.
However, the current literature does not report on the interaction between market risk and
working capital. Market risk is considered to be an appropriate measure of the risk affecting
working capital because a volatile market can influence the behaviour of debtors and
creditors. During the global financial crisis, it was observed that firms changed their working
capital management practices in the form of credit controls tightening, cash preservation and
inventory reduction17. Due to the unpredictability of cash flow in a volatile market, asset-
16 Elyasiani and Mansur (2005) examine the relationship between market measures of risk and accounting
variables of Japanese banks using OLS and ridge regression techniques. Their findings indicate that accounting
variables contain explanatory power in describing market risk.
17 Survey performed by Zhao (2011) examining the impact of the global financial crisis on working capital
management indicate that firms changed their working capital management practices during the global financial
crisis period and adopted a risk averseness approach to managing inventory, cash and credit.
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liability management practices can be distorted and can eventually change the market value
of a firm. As result, this study postulates that market risk is a key risk factor that warrants
further analysis. Table 4.1 presents a summarised version of the hypotheses.
Table 4.1: Hypotheses- Determinants of working capital
Variable name Hypothesis
Working Capital n/a
Cash Conversion Cycle n/a
Accounts Payable -
Accounts Receivable +
Cash +
Inventory + / -
Operational Risk + / -
Market Risk + / -
As discussed in Chapter 2, risk management practices have risen in pre-eminence following
the GFC. The literature suggests that different types of risks such as political risk, interest
rate risk, foreign exchange risk and interest rate risk can potentially influence the
determinants of working capital. However, since the findings of Zhao (2011) show that
foreign exchange risk and political risk are not important to corporate treasurers, this study
does not further explore them. Although interest rate risk can theoretically influence the
determinants of working capital, this study does not examine its effects on the determinants
due to data constraints. The qualitative nature of quantifying political risk is a major
hindrance and as such, is not considered further in this study. As this is a first attempt to
incorporate risk in the working capital framework, we would like to start with a parsimonious
model.
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4.4. Data
Survivors and non-survivors are included in a panel of 1751 Australian firms for the period
2003-2008. Table 4.2 reports the definitions and source of the variables used in this chapter.
In order to control for size, the variable representing working capital, cash conversion cycle,
accounts payable, accounts receivable, cash, inventory and operational risk are scaled by total
assets.
Table 4.2: Variable, definition and source for Chapter 4
Variable Definition Source
WC Current Assets - Current Liabilities FinAnalysis
CCC (Days Receivable + Days Inventory)- Days Payable FinAnalysis
AP Short term accounts payable including trade creditors and other creditors FinAnalysis
AR Trade debtors net of provision for bad and doubtful debt plus other debtors FinAnalysis
CASH Total cash including short term deposits FinAnalysis
INV Changes between the beginning and ending inventories Datastream
OR Average positive gross income for three years*15% Datastream
MR Volatility of All Ordinaries index Datastream
Data on working capital, cash conversion cycle, accounts payable, accounts receivable, cash
and inventory are collected from both FinAnalysis and Datastream database (see the earlier
chapter for a more detailed explanation). Market risk is calculated by measuring the volatility
of the All Ordinaries index. Annualized volatility is the standard deviation of the All
Ordinaries Index’s yearly logarithmic returns. Under the approaches permitted by Basel II,
this study makes use of the basic indicator approach to quantify operational risk18. The basic
indicator approach (BIA) is preferred over other approaches mainly because it easily allows
18 Basel II makes provisions for operational risk for the banking industry only. However, since this thesis has
considered 10 GICS sectors at the start of the analysis, it would have been imprudent to exclude firms outside
the financial sector or banking industry when considering operational risk. Therefore, this study provides a
theoretical extension of operational risk to other Australian sectors.
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for an extension of the operational risk methodology to firms located in different sectors in
the selected sample data. Operational risk is calculated using the following formula19:
K BIA  = GI x α             (4.3)
where GI is defined as average gross positive income over the previous three years; α is set 
at 15%
4.5. Methodology
To test for the determinants of working capital, this study adopts the methodology proposed
by Banos-Caballero et al. (2010) and applies different regression methods, such as panel least
squares and dynamic panel with 2-steps Generalised Methods of Means (GMM)20.
Considering the panel least squares and dynamic panel with 2-steps GMM methodology, the
underlying models can be specified respectively as21
ܹ ܥ௜௧= ߚ଴ + ߚଵܣ ௜ܲ௧+ ߚଶܣܴ௜௧+ ߚଷܰܫ ௜ܸ௧+ ߚସܥܣ ܵܪ௜௧+ ߚହܱܴ௜௧+ ߚ଺ܯܴ௜௧+ߝ௜௧ (4.4)
ܹ ܥ௜௧= ߤ଴ + ߤଵܹ ܥ௜௧ି ଵ + ߤଶܣ ௜ܲ௧+ ߤଷܣܴ௜௧+ ߤସܰܫ ௜ܸ௧+ ߤହܥܣ ܵܪ௜௧+ ߤ଺ܱܴ௜௧+ ߤ଻ܯܴ௜௧+ߝ௜௧ (4.5)
19 There are three approaches to estimate operational risk, namely, basic indicator approach, the standardised
approach and the advanced measurement approach. The first approach is used in this study as the other two
approaches are challenging when applied to sectoral analysis. They require more data that may not be available.
20 See appendix 4.2 for model specification
21 2-steps GMM is also known as 2-stages GMM
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where WC is working capital; AP is accounts payable; AR is accounts receivable; INV is
inventory; CASH is cash; OR is operational risk; WC, AP, AR, INV, CASH and OR have been
scaled by total assets; MR is market risk; ε is error term;  i is firm i; t is at time period t 
Furthermore, this study conducts a robustness test to provide empirical validity for the
determinants of working capital. Following on equation (4.4) and equation (4.5), this thesis
robustly tests for the determinants of working capital by employing the cash conversion cycle
as the dependent variable while using the same explanatory variables. In addition to being a
robustness test, the use of CCC provides an alternative way of measuring working capital in
terms of days. The use of CCC also limits the identification problem.
Considering the panel least squares and dynamic panel with 2-steps GMM methodology, the
underlying models can be specified respectively as
ܥܥܥ௜௧=∝଴+∝ଵ ܣ ௜ܲ௧+∝ଶ ܣܴ௜௧+∝ଷ ܰܫ ௜ܸ௧+∝ସ ܥܣ ܵܪ௜௧+∝ହ ܱܴ௜௧+ ∝଺ ܯܴ௜௧+ߝ௜௧ (4.6)
ܥܥܥ௜௧= ߩ଴ +ߩଵܥܥܥ௜௧ି ଵ +ߩଶܣ ௜ܲ௧+ ߩଷܣܴ௜௧+ ߩସܰܫ ௜ܸ௧+ߩହܥܣ ܵܪ௜௧+ ߩ଺ܱܴ௜௧+ ߩ଻ܯܴ௜௧+ߝ௜௧
(4.7)
where CCC is cash conversion cycle scaled by total assets
Panel least squares regression methodology, which provides estimates of the determinants of
working capital at the conditional mean is used. Furthermore, a dynamic panel estimation
model, in terms of the 2-step GMM is used [Arellano and Bond (1991)]. The median
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regression developed by Koenker and Bassett (1978) ensures that the stochastic relationship
between random variables can be analysed with more accuracy. Rather than concentrating on
the conditional mean, median regression provides a clearer picture of the impact of the
explanatory variables on working capital across different quantiles of the entire distribution.
Furthermore, Barnes and Hughes (2002) postulate that median regression controls for
heterogeneity across different variables. Hao and Naiman (2007) establish that median
regression models are not sensitive to outliers and are more robust than linear regression
models. As a result, this thesis employs the median regression methodology.
Following Buchinsky (1998) and Birch (2006), the general median regression model is
specified as
ܹ ܥ௜= ݔ௜ߚఏ + ݑఏ௜,ܳ ݑܽ݊ ݐఏ(ܹ ܥ௜/ݔ௜)=ݔ௜ߚఏ (4.8)
where WC is working capital for firm i; ܳݑܽ݊ݐఏ (ܹ ܥ௜/ݔ௜) is the conditional quantile of
working capital, conditional on the vector ݔ௜, and  takes values between 0 and 1. This
model relies on two assumptions. Firstly, it is assumed that ݔ௜ is a k x 1 vector consisting of
APi, ARi, INVi, CASHi, ORi, MRi. Secondly, it is assumed that ܳݑܽ݊ݐఏ(ݑఏ௜/ݔ௜)= 0, i.e., the
conditional ߠ௧௛ quantile of the error term is equal to zero.
Following on equation (4.8), this study further investigates the working capital of firms
classified in their respective sectors. The sample firms are classified according to the 2-digit
Global Industry Classification Standard (GICS) sector code. The sectors are ranked from the
lowest to the highest working capital mean, then are divided into two panels, namely the
bottom 5 sectors and the top 5 sectors. Table 4.3 reports on working capital classification in
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terms of sector. This study also investigates the working capital of firms by controlling for
specific fundamentals such as sales, size, leverage and profitability.
Table 4.3: Summary statistics of working capital classified by sector
Working capital by sector, 2003-2008. The table presents the working capital statistics across sectors
for the period 2003-2008. The sectors are defined according to the 2-digit GICS code. The 10 sectors
have been ranked in accordance with the lowest to the highest working capital mean. Panel A shows
the bottom 5 sectors with the least working capital and Panel B shows the top 5 sectors with the most
working capital. N is the number of non-missing observations in the sample for each variable. Firm %
is the percentage of firms that are included in each sector for the sample
GICS Sector Mean Median N Firm %
Panel A: Bottom 5 sectors
30 Consumer Staples -3.577 0.114 340 3.66
10 Energy -1.197 -0.008 773 8.68
15 Materials -0.433 -0.013 2547 27.98
50 Telecommunication -0.412 -0.062 173 1.88
35 Healthcare -0.302 -0.007 877 9.48
Panel B: Top 5 sectors
45 Information Technology -0.007 0.005 699 7.37
55 Utilities 0.014 -0.006 128 1.54
40 Financials 0.11 0.012 1514 16.73
25 Consumer Discretionary 0.17 0.042 1033 11.31
20 Industrial 0.761 0.092 1040 11.36
4.6. Empirical Results
This section is split into three major subsections: Part A, which focuses on descriptive
statistics, determinants of working capital and robustness test, Part B, which discusses the
sectoral analysis of determinants of working capital, and Part C, which reports on the findings
of the fundamental analysis22.
Part A: Descriptive Statistics, Determinants of Working Capital and Robustness Test
22 The econometric software Eviews has been used in this study.
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4.6.1. Descriptive Statistics
Table 4.3 displays the summary statistics of the working capital of firms in the sample,
classified by the 2-digit GICS sector code23. The bottom 5 sectors (Panel A) have a negative
mean working capital of -1.1842, in sharp contrast with the positive mean working capital of
0.2096 for the top 5 sectors (Panel B). Although the percentage of firms in the sample are
approximately equal (Panel A 51.68% and Panel B 48.31%), the variation in the mean
working capital for Panel A and Panel B is 0.328. Consumer Staples is the sector with the
lowest mean working capital of -3.577, whereas Industrial is the sector with the highest mean
working capital of 0.761. Due to the large sector variations in working capital, this study
controls for sector effects in the analysis by classifying firms according to GICS sectors.
Table 4.4 reports the summary statistics of the working capital and explanatory variables of
the firms in the sample. Mean and median are reported for each variable. It is noteworthy to
point out that working capital and CCC reveal a negative mean over the 2003-2008 period. A
mean comparison of accounts receivable and accounts payable indicate that accounts
receivable exceed accounts payable by 66.3%. This suggests that firms tend to give more
time to debtors to repay their debt. The relatively high level of inventory is an indication of
investment in inventories across the period.
23 Since firms’ data have been deflated by total assets, the descriptive statistics are expressed in ratios.
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Table 4.4: Summary statistics of dependent and explanatory variables of firms
Descriptive statistics on key variables for Australian firms from the 2003-2008 sample. The table
outlines the observed mean and median of each variable for the period. N is the number of non-missing
observations in the sample for each variable.
Variable Mean Median N
WC -0.269 0.011 9124
CCC -0.003 0.00 7330
AP 1.31 0.088 9011
AR 1.973 0.106 7853
CASH 0.711 0.188 8991
INV 1.089 0.062 4170
OR 0.096 0.025 2329
MR 0.074 0.08 6T
T represents time period of 6 years
4.6.2. Determinants of Working Capital
In this section the determinants of working capital are examined through a series of
regression settings. Table 4.5 reports the results of estimating equations (4.4) and (4.5). We
run four regressions for the RAWCM. Regression (1) reports the panel least squares
estimation, Regression (2) reports the panel least squares estimation after controlling for the
cross-section random effects, Regression (3) reports the panel least squares estimation after
controlling for the cross-section fixed effects and Regression (4) reports the dynamic panel
data estimation using the generalized method of moments. Although alternative regression
estimates of the RAWCM model have been calculated, we only discuss the results for
Regression (3) and Regression (4). However, this study focuses on the results of Regression
(4), because it controls for endogeneity and because the estimation in two stages boosts
efficiency [Banos-Caballero et al. (2010)].
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Table 4.5: Determinants of working capital
The table reports regression results with working capital as dependent variable. Regression (1) reports the Panel Least Squares estimation,
Regression (2) reports the Panel Least Squares (Cross- Section Random Effects), Regression (3) reports the Panel Least Squares (Cross-
Section Fixed Effects), Regression (4) reports the Panel Generalized Method of Moments with First Differences transformation. The
independent variables are defined as: WC it-1 is the lagged dependent variable; AP is accounts payable; AR is accounts receivable, INV is
inventory; CASH is cash; OR is operational risk; MR is market risk. Independent variables are fully defined in Table 4.2. T-statistics are
shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent level are reported.
Independent variable Regression (1) Regression (2) Regression (3) Regression (4)
WC it-1 0.151674***
3.036015
AP -0.898801*** -0.898801*** -0.826135*** -0.42114***
-16.14082 -16.21815 -12.92609 -4.540631
AR -0.326229*** -0.326229*** -0.281923*** -0.00015
-10.20482 -10.25372 -6.213383 -0.209125
INV 0.816284*** 0.816284*** 0.719838*** 0.444354***
13.29427 13.35797 10.31936 3.295677
CASH 0.323447*** 0.323447*** 0.303021*** -0.301625***
24.52098 24.63847 20.46029 -6.108376
OR -1.870186*** -1.870186*** -10.01805*** 0.930185***
-4.946644 -4.970346 -9.158727 3.182032
MR -9.729552 -9.729552 -13.71952 0.173384
-0.921493 -0.925908 -1.250621 0.313661
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Regression (4) of Table 4.5 shows that the lagged dependent variable WCit-1 is significant,
which indicates that a firm’s working capital is dependent on the working capital of its
previous year. The inclusion of a lagged dependent variable can be justified in terms of
working capital management following the formulation suggested by [Nerlove (1958) and
Koyck (1934)]24. Furthermore, the results show that accounts payable has a negative
coefficient, which is significant at 1% level. This confirms the hypothesis that the accounts
payable variable is inversely related to working capital and that an increase in accounts
payable leads to an outflow of resources. The findings indicate that inventory has a positive
coefficient, which is significant at 1% level. An increase in inventory level leads to an
increase in current assets, thereby boosting working capital. Moreover, cash has a negative
coefficient with a 1% level of significance. This is in contradiction with the hypothesis that
an increase in cash leads to an increase in current assets, thereby increasing working capital,
which suggests that firms tend to maintain positive cash holdings. Furthermore, this is not in
alignment with the transaction cost motive25 and precautionary motive26 for holding cash, as
postulated by Keynes (1936). Alternatively, a statistically significant negative cash
coefficient indicates that the management may not be keeping cash holdings at its own
discretion in order to accomplish its own objectives or to hedge risk as the expense of
shareholders (Opler et al., 1999).
Since risk management is one of the focus points of this thesis, the results of Regression (3)
and (4) of Table 4.5 are analysed for operational risk and market risk. The results for
operational risk are mixed. While Regression (3) of Table 4.5 shows that operational risk has
a negative coefficient at a statistical significance level of 1%, Regression (4) of Table 4.5
24 See appendix 4.1 for model specification
25 By holding liquid assets, firms can save on transaction costs associated with using external finance.
26 By holding liquid assets as a precautionary motive, firms can finance their investments even during a liquidity
crunch.
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shows that operational risk has a positive coefficient at a statistical significance level of 1%.
This empirical finding provides mixed support for the risk-adjusted working capital
hypothesis. Regression (3) and (4) of Table 4.5 reports a statistically insignificant relationship
between market risk and working capital. The interaction between market risk and working
capital provides little support for the risk-adjusted working capital hypothesis. From the
above discussion it can be concluded that there are four determinants of working capital:
cash, inventory, accounts payable and operational risk. This study does not find evidence in
support of market risk and accounts receivable affecting working capital.
Furthermore, the formulated models can be criticised for being sensitive to multicollinearity
and identification problem. Empirical studies in macroeconomics and commodity pricing [see
Moosa (1986), Klein and Ozmucur (2002)] have been criticised for being contaminated with
multicollinearity and identification problem and it is suspected that this thesis may be
exposed to these two issues. In an effort to control for these glitches, additional tests are
performed. This thesis tests for the correlation between the different variables used in this
thesis and Table 4.6 presents the Pearson correlation matrix.
82
Table 4.6: Pearson correlations coefficients of firms
WC CCC AP AR INV CASH OP MR
WC 1.00
CCC 0.04 1.00
AP -0.66 -0.01 1.00
AR -0.62 0.13 0.69 1.00
INV -0.66 0.01 0.98 0.62 1.00
CASH 0.04 -0.01 0.37 0.38 0.23 1.00
OR -0.52 -0.01 0.59 0.55 0.59 0.14 1.00
MR -0.03 0.00 0.01 0.00 0.02 -0.03 -0.01 1.00
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The results indicate that some variables are indeed highly correlated. To deal with this issue,
this study subsequently drops the highly correlated variables from general model, equation
(4.5) and the following specific models are tested,
ܹ ܥ௜௧= ߙ଴ + ߙଵܹ ܥ௜௧ି ଵ + ߙଶܣܴ௜௧+ ߙଷܰܫ ௜ܸ௧+ ߙସܥܣ ܵܪ௜௧+ ߙହܱܴ௜௧+ ߙ଺ܯܴ௜௧+ߝ௜௧ (4.9)
ܹ ܥ௜௧= ߛ଴ + ߛଵܹ ܥ௜௧ି ଵ + ߛଶܰܫ ௜ܸ௧+ ߛଷܥܣ ܵܪ௜௧+ ߛସܱܴ௜௧+ ߛହܯܴ௜௧+ߝ௜௧ (4.10)
ܹ ܥ௜௧= ߜ଴ + ߜଵܹ ܥ௜௧ି ଵ + ߜଶܥܣ ܵܪ௜௧+ ߜଷܱܴ௜௧+ ߜସܯܴ௜௧+ߝ௜௧ (4.11)
ܹ ܥ௜௧= ߪ଴ + ߪଵܹ ܥ௜௧ି ଵ + ߪଶܱܴ௜௧+ ߪଷܯܴ௜௧+ߝ௜௧ (4.12)
The results of the above specific models are shown in Table 4.7 and when these specific
models are compared with the general model of equation (4.5) (see second column of Table
4.7), this study does not observe any major changes in the findings. After the problem of
multicollinearity is addressed, this study observes minor changes to the coefficients but the
general conclusion discussed in the empirical results section is not altered.
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Table 4.7: Regression results using Dynamic GMM with First Differences transformation
The table reports regression results with working capital as dependent variable. T-statistics are shown in italics.*Significance at 10 per
cent level, **significance at 5 per cent level and ***significance at 1 per cent level are reported.
Independent variable Dynamic GMM with First Differences transformation
Equation (4.5) Equation (4.9) Equation (4.10) Equation (4.11) Equation (4.12)
WC it-1 0.151674*** 0.122634* 0.149367** 0.079027 0.153164
3.036015 1.82422 2.272451 0.798802 1.502107
AP -0.42114***
-4.540631
AR -0.00015 0.000157
-0.209125 0.243679
INV 0.444354*** 0.327369*** 0.288475***
3.295677 3.391288 3.097026
CASH -0.301625*** -0.318063*** -0.327862*** -0.386576***
-6.108376 -6.957806 -7.2932 -6.179286
OR 0.930185*** 1.126299*** 0.973639*** -0.219251 -0.752385
3.182032 3.960073 3.600837 -0.41639 -1.148504
MR 0.173384 0.089363 -0.43087 0.167125 0.786869
0.313661 0.178172 -0.851302 0.367132 1.27705
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Two-Stage Least Squares (TSLS) and Principal Components Analysis (PCA) are conducted
to deal with both multicollinearity and identification problem and this is applied to the
general model of equation (4.4)27.
By employing interest rate, GDP and exchange rate as instrument variables in the TSLS
methodology, the findings of Table 4.8 indicate that risk is a determinant of working capital.
Furthermore, by using the PCA methodology, five principal components were chosen based
on their variance contribution on equation (4.4). The findings of Table 4.8 show that risk is a
determinant of working capital. In addition, the low Variance Inflation Factor (VIF) of the
TSLS and PCA models in Table 4.8 reveal that multicollinearity is not a concern.
Table 4.8: Regression results using Two-Stage Least Squares and Principal
Components Analysis
The table reports regression results with working capital as dependent variable. T-statistics are
shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and
***significance at 1 per cent level are reported.
Independent variable TSLS PCA
AP 0.360436 0.130916***
0.313919 3.130037
AR -0.688996* 0.119819***
-1.737799 2.918104
INV -0.586506
-0.463995
CASH 0.079349 -0.703623***
0.366241 -10.01921
OR -8.435653*** 0.226737**
-4.283726 2.362564
MR -19.4767 0.909801
-1.427797 1.292064
VIF 3 2.1
27 A comparison of the regression results obtained using Panel Least Squares, 2-steps GMM, TSLS and PCA is
given in appendix 4.3. The general equation (4.4) has been used.
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4.6.3. Robustness test
In order to support the empirical findings observed in Table 4.5, a robustness test is
performed by using the cash conversion cycle (CCC) as the dependent variable. The same
regression methodology is applied as in Table 4.5, and the findings are reported in Table 4.9.
This section considers results for Regression (3) and Regression (4) of Table 4.9. Although
Regression (3) of Table 4.9 shows that accounts payable, accounts receivable, inventory,
cash and operational risk are statistically significant, it is noted that Regression (4) of Table
4.9 reports only accounts payable and inventory as statistically significant. As a result, the
robustness test provides little evidence of the link between operational risk and working
capital.
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Table 4.9: Robustness test with CCC as dependent variable
Regression (1) reports the Panel Least Squares estimation, Regression (2) reports the Panel Least Squares (Cross-Section Random
Effects), Regression (3) reports the Panel Least Squares (Cross-Section Fixed Effects), Regression (4) reports the Panel Generalized
Method of Moments with First Differences transformation. The independent variables are defined as: CCC it-1 is the lagged dependent
variable; AP is accounts payable; AR is accounts receivable, INV is inventory; CASH is cash; OR is operational risk; MR is market
risk. Independent variables are fully defined in Table 4.2. T-statistics are shown in italics.*Significance at 10 per cent level,
**significance at 5 per cent level and ***significance at 1 per cent level are reported.
Independent variable Regression (1) Regression (2) Regression (3) Regression (4)
CCC it-1 -0.002323**
-2.18773
AP -0.00000747*** -0.00000724*** -0.00000739*** -0.00000298*
-13.2267 -15.9943 -15.5007 -1.72486
AR 0.0000044*** 0.0000042*** 0.00000465*** 4.53E-07
13.5773 15.18856 13.73491 0.953011
INV 0.00000795*** 0.0000077*** 0.00000779*** 0.00000332*
12.76045 15.45527 14.96003 1.710205
CASH 0.00000124*** 0.0000012*** 0.0000012*** 5.74E-07
9.243311 11.22831 10.88423 1.586221
OR -0.0000139*** -0.0000224*** -0.000048*** -3.30E-06
-3.61584 -4.60695 -5.87518 -0.88713
MR 2.48E-05 -3.20E-06 -1.80E-05 -8.80E-05
0.23093 -0.03936 -0.22231 -1.31059
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Part B: Sectoral Analysis of the Determinants of Working Capital
4.6.4. Sectoral findings
Summarised findings on the working capital of sectors with the lowest mean working capital
and the highest mean working capital are reported on Table 4.10a and Table 4.10b,
respectively. The results reveal that working capital varies across sectors.
Firstly, this research reports that the negative coefficient of accounts payable is statistically
significant for six sectors: consumer staples, energy, telecommunication, healthcare,
information technology and industrial. Except for the consumer staples sector, the remaining
five sectors are generally involved in capital intensive projects and invest heavily in research
and development. Since short-term and long-term debt is associated with financing these
projects, it is expected that the energy, telecommunication, healthcare, information
technology and industrial sectors would have significant accounts payable. With regards to
the consumer staples sector, manufacturers and distributors of personal products and non-
durable household goods have a strong reliance on operating through credit terms with their
customers. Consistent with this proposition, it is noted that the consumer staples sector
exhibits a statistically significant coefficient for accounts payable.
Secondly, the results show that the coefficient of accounts receivable is statistically
significant for only one sector, energy, which is generally expected to have large corporate
customers. Since the energy sector offers payment facilities to customers, accounts receivable
is predicted to be significant. Consistent with this approach, it is observed that the energy
sector exhibits statistically significant positive coefficient for accounts receivable.
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Thirdly, this study examines the interaction of inventory and cash. It is observed that the
coefficient of inventory is statistically significant for six sectors: consumer staples, energy,
materials, healthcare, consumer discretionary and industrial. The general nature of these
sectors is customer-oriented. It is expected that these sectors hold large inventory levels to
meet demands of retail and corporate customers. However, it is noted that, in sharp contrast
with the other sectors, the consumer staples sector exhibits a negative coefficient for
inventory. On the other hand, this findings show that the coefficient of cash is statistically
significant for four sectors: consumer staples, materials, information technology and
financials. With high dependence on deposits and short-term investments, banks are expected
to have significant cash holdings to meet customer demand. Furthermore, the correlation
between cash and inventory is reported. The materials and consumer staples sectors exhibit
positive correlation between cash and inventory. The materials sector generally encompasses
heavy industries requiring large cash holdings to meet short-term expenses and inventory
level for production purposes. The nature of the materials sector makes it rational for
significant cash and inventory holdings. In contrast, the consumer staples sector is customer-
oriented. With its high reliance on operating through credit terms with its customers, the
consumer staples sector is expected to have low cash holdings. Similarly, increasing demand
for goods and insufficient production capacity can lead to a low inventory.
These findings highlight the fact that the influence of the five determinants of working capital
varies across sectors. Although this study observes the interaction of the determinants of
working capital across sectors, this analysis does not find statistical evidence supporting the
proposition of the five determinants of working capital. This investigation reports consumer
discretionary sector as the only sector that exhibits the coefficient of operational risk as
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statistically significant, thereby providing empirical support for the risk-adjusted working
capital hypothesis.
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Table 4.10a: Determinants of working capital using Panel Least Squares (Conditional Mean) and Median Regression (Conditional
Median)- Bottom 5 sectors
The table reports regression results of the bottom 5 sectors with working capital as dependent variable. Selected quantiles (Q0.2 and Q0.8) are reported. The
independent variables are defined as: AP is accounts payable; AR is accounts receivable; INV is inventory; CASH is cash; OR is operational risk; MR is
market risk. Independent variables are fully defined in Table 4.2. T-statistics are shown in italics. Significance for median regression is determined by 95%
confidence interval based on 500 bootstrap iterations. *Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent
level are reported.
Sector: Consumer Staples
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -1.005808*** -0.98975** -1.105074 -0.962743***
-14.84925 -2.200138 -0.837312 -2.751876
AR 0.031175* 0.056104 0.008361 0.065691
1.879797 0.188887 0.020218 0.428815
INV 1.263022*** 1.291089** 1.320144 1.281059***
18.83544 2.561494 0.823805 3.949008
CASH -1.723236*** -1.989594* -1.383072 -2.113337
-9.60483 -1.886533 -1.164722 -1.639561
OR -0.193808*** -0.118853 -0.410468 -0.063118
-3.005751 -0.345509 -1.437256 -0.181124
MR 7.324414 0.019708 -0.196231 0.18504
1.584063 0.0699 -0.486092 0.163679
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Table 4.10a - Continued
Sector: Energy
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -5.759936*** -5.843251*** -5.851923*** -5.825892***
-48.646 -2.78 -2.7468 -2.7549
AR 1.343124*** 1.335635** 1.33184** 1.216788*
23.2909 2.1688 2.06846 1.93193
INV 4.238212*** 4.484012* 5.02936 4.355387**
8.5005 1.89507 1.54009 2.14793
CASH -0.1579 -0.1398 -0.2483 0.12955
-1.0587 -0.278 -0.4311 0.20267
OR -3.948318*** -3.0197 -5.709 -0.7856
-4.4116 -0.7463 -1.1686 -0.1404
MR 1.72802 -0.6879 0.81217 -1.2427
1.10002 -1.2772 0.99315 -0.9565
93
Table 4.10a - Continued
Sector: Materials
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -0.749971*** 0.16396 -0.7653 -0.0252
-6.7215 0.3618 -1.1926 -0.0854
AR 0.00528 -0.0022 0.00559 -0.0038
0.54925 -0.0294 0.15107 -0.0227
INV 1.227529*** 1.101375*** 1.045908*** 0.993005***
8.65486 6.56799 3.94547 6.68362
CASH 0.824772*** 0.405395* 0.01725 0.50159*
17.3768 1.67219 0.08944 1.91017
OR -0.0218 -0.4859 0.16477 0.07158
-0.06 -0.8373 0.21119 0.1369
MR 0.03526 -0.1208 -0.0034 0.03892
0.13467 -0.9665 -0.0148 0.2445
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Table 4.10a - Continued
Sector: Telecommunication
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -0.846357*** -0.834895*** -0.749083** -0.95129***
-12.549 -3.3646 -2.2531 -3.4929
AR -0.0004 -0.0002 -3E-05 -0.0008
-0.9324 -0.001 -0.0001 -0.0033
INV 0.711606*** 0.73208 0.50182 1.031178**
3.47039 1.63673 0.96495 2.33627
CASH 0.329711* -0.0018 -0.2261 0.63417
1.94322 -0.0039 -0.468 1.39049
OR -0.1263 0.44562 0.78833 -0.4023
-0.2564 0.46954 0.86469 -0.4037
MR -0.6147 -0.3156 0.05986 -0.3443
-1.042 -0.6733 0.09774 -0.5149
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Table 4.10a - Continued
Sector: Healthcare
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -0.571322*** -0.421042** -0.777231*** -0.5022
-3.4216 -2.2216 -3.3003 -1.4072
AR 0.0154 0.01219 0.02079 0.00181
0.92956 0.14804 1.22996 0.01246
INV 1.943747*** 1.866721*** 1.790615*** 1.908761***
21.4533 5.08548 4.75574 3.63676
CASH -0.0504 -0.018 -0.078 -0.017
-0.6682 -0.4899 -1.4776 -0.2045
OR 0.01447 0.25248 -0.1615 0.23617
0.03074 0.40627 -0.3789 0.26628
MR -0.0416 -0.0335 0.03165 -0.5642
-0.1195 -0.1957 0.17978 -1.0218
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Table 4.10b: Determinants of working capital using Panel Least Squares (Conditional Mean) and Median Regression (Conditional
Median)- Top 5 sectors
The table reports regression results of the top 5 sectors with working capital as dependent variable. Selected quantiles (Q0.2 and Q0.8) are reported. The
independent variables are defined as: AP is accounts payable; AR is accounts receivable; INV is inventory; CASH is cash; OR is operational risk; MR is
market risk. Independent variables are fully defined in Table 4.2. T-statistics are shown in italics. Significance for median regression is determined by 95%
confidence interval based on 500 bootstrap iterations. *Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent
level are reported.
Sector: Information Technology
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -1.326085*** -0.892882*** -1.428585*** -0.979324***
-5.554241 -4.759866 -3.467182 -3.66926
AR 0.40465*** 0.152406 0.452714 0.130048
6.047908 0.294178 0.966384 0.284493
INV -0.317058 0.426526 -0.420768 0.702785**
-1.604813 0.883889 -0.354525 2.036248
CASH 1.705497*** 1.855131** 1.684956** 1.867289***
43.65513 2.553887 2.313046 3.148212
OR -0.806752 0.694163 -0.874415 -0.138276
-0.506086 0.512561 -0.391284 -0.078947
MR 0.694123 0.231629 0.949733 0.148617
0.71835 0.430381 0.880009 0.241299
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Table 4.10b-continued
Sector: Utilities
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -0.6359 -0.2517 -0.3971 -1.9309
-0.6518 -0.249 -0.3668 -1.2732
AR 1.743581** 1.8004 1.06069 3.56613**
2.14742 1.31863 0.96544 2.1604
INV 0.38417 2.1725 4.43158 -11.356
0.0889 0.24579 0.48936 -1.2009
CASH 0.15962 -0.0508 0.01717 0.8038
1.20296 -0.1061 0.03531 1.42953
OR -1.711 -1.7649 0.74892 -4.577
-0.5922 -0.3779 0.18457 -0.9104
MR -0.1188 -0.0162 0.01383 0.40408
-0.5761 -0.0954 0.07076 1.39957
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Table 4.10b-continued
Sector: Financials
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -1.136318*** -0.7885 -0.6068 -1.1112
-6.0623 -0.8491 -0.6996 -1.1199
AR 0.314892** 0.10073 0.09475 0.48509
2.23185 0.28002 0.40067 0.85026
INV 0.299949** 0.3194 0.45107 0.03909
2.33789 0.53633 0.81408 0.04317
CASH 1.35723*** 0.910334* 0.13676 1.379139**
5.60285 1.80898 0.24626 2.06414
OR 0.931732* 1.30256 0.5704 1.18344
1.98928 0.38322 0.15392 0.35486
MR -0.2512 -0.2451 -0.4468 -0.9835
-0.2305 -0.3755 -0.5003 -0.8505
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Table 4.10b-continued
Sector: Consumer Discretionary
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP 0.980103*** 0.42667 -0.4185 1.028921**
18.8549 0.97419 -0.9579 2.18525
AR -0.0022 -0.0015 0.00066 -0.003
-1.4936 -0.3942 0.2948 -0.0574
INV 1.092198*** 1.155709*** 1.155705*** 0.986167***
85.6388 8.7717 6.01877 7.94459
CASH -0.980824*** -0.0944 -0.0941 -0.0325
-9.6607 -0.4339 -0.3996 -0.1263
OR -2.637953*** -2.263358*** -1.555626** -1.216428**
-7.2205 -4.2471 -2.2312 -2.4286
MR -0.4589 -0.1382 -0.115 -0.2763
-1.2655 -0.8802 -0.6064 -1.1514
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Table 4.10b-continued
Sector: Industrial
Independent Variable Panel Least Squares Median Regression Bottom 20% firms Top 20% firms
AP -0.254258*** -0.236849** -0.235 -0.243
-16.746 -2.1791 -1.2648 -0.7212
AR 0.00502 0.00224 0.00526 -0.002
0.24563 0.04678 0.63587 -0.0186
INV 0.698049*** 0.841669*** 0.711493*** 1.009057***
4.33357 6.73157 3.54629 4.86946
CASH 0.158701*** 0.15506 0.1545 0.15663
81.4154 0.80825 0.58561 0.17948
OR 3.891496*** 0.23282 0.18361 1.056466*
4.91517 0.6947 0.69488 1.77907
MR -0.2834 -0.0449 -0.1371 0.03251
-0.3422 -0.3166 -0.8814 0.17326
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Part C: Fundamental Analysis of Working Capital
4.6.5. Working Capital and Sales
In this sub-section the interaction between working capital and a firm’s sales is analysed. The
results of the median regression displayed in Table 4.11 show that firms with low sales have
similar results to those of the entire sample. However, almost opposite results are observed
for high sales firms in terms of the sign of the coefficients of the determinants of working
capital. The empirical results suggest that high sales firms delay payment to creditors, in
sharp contrast with low sales firms. Since high sales firms would generally have more
business transactions with creditors, it can be expected that high sales firms would receive
better payment facilities than low sales firms. Furthermore, inventory reveals a positive
coefficient with statistical significance for high sales firms. This finding supports the view
that high sales firms need high stock levels to meet customer demands.
There are other differences when it comes to the determinants of working capital for low
sales firms and high sales firms. Low sales firms appear to have accounts payable, inventory
cash and operational risk as determinants of working capital. On the other hand, high sales
firms and firms with extremely high sales have accounts payable and inventory as
determinants of working capital. Such evidence reinforces the view that determinants of
working capital vary considerably across firms.
4.6.6. Working Capital and Size
Another fundamental factor that is examined is the size of firms. Table 4.12 reports on the
determinants of working capital of firms sorted by size. The empirical findings reveal that
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small and large firms exhibit different working capital. Small firms grant shorter payment
facilities to debtors, invest heavily in stock and have significant positive cash holdings. On
the other hand, large firms grant longer payment facilities to debtors, hold low stock levels
and have low cash holdings. Furthermore, both small and large firms delay payments to
creditors. However, using the conditional median technique, the results reveal statistically
significant coefficients in relation to accounts payable, inventory, cash and market risk for
small firms. Since small firms face difficulties in raising finance, especially during a liquidity
crunch, the statistically significant positive cash coefficient for small firms can be attributed
to the precautionary motive for cash holdings [Keynes (1936)]. The results of the panel least
squares regressions reported in Table 4.11 show that there are five different determinants of
working capital. However, after using median regression, this study finds that these results
are not robust. Furthermore, the extreme portfolio analysis does not support the view of five
different determinants of working capital management.
4.6.7. Working Capital and Leverage
The impact of high and low leverage on working capital is also investigated. Table 4.13
demonstrates the determinants of working capital for firms with low and high debt structure.
This investigation reveals that accounts payable and inventory are the only two determinants
of working capital that consistently show statistically significant coefficients for firms with
high-leverage across conditional mean and conditional median techniques. Since highly
leveraged firms have higher debt servicing expenses and more debt restrictive covenants, the
likelihood of delaying payments to creditors is higher. This proposition is confirmed by the
statistically significant negative accounts payable coefficient for highly leveraged firms. It is
noted that cash exhibits a statistically significant positive coefficient for high and low
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leverage firms. By comparing the coefficient of cash, this thesis finds that low-leverage firms
hold higher cash holdings than high-leverage firms. This indicates that low-leverage firms
prefer to use internal cash holdings rather than debt as a source of finance. This provides
further evidence for the pecking order theory of Myers and Majluf (1984)28.
4.6.8. Working Capital and Profitability
The last fundamental factor that is explored is profitability. Table 4.14 exhibits the
determinants of working capital for profit-making firms and loss-making firms. Using
conditional mean and conditional median techniques, the empirical results show that the
determinants of working capital for profitable and non-profitable firms are not homogeneous.
An analysis of the results reveal that profitable firms grant longer payment deadlines to
debtors, do not over-invest in stock and have low cash holdings. On the other hand, it is
observed that non-profitable firms grant shorter payment deadlines to debtors, over-invest in
stock and have high cash holdings. It is also observed that both profitable and non-profitable
firms delay payments to creditors. When analysing market risk for firms in the extreme loss
portfolio, it is noted that the coefficient of market risk is statistically significant, providing
further evidence of the importance of risk in working capital. This analysis reveals that the
most profitable 5% firms and the most non-profitable 5% firms do not exhibit similar
determinants of working capital. This empirical finding does not support the proposition of
firms adopting a window dressing strategy when it comes to working capital.
28 Myers and Majluf (1984) advocate the proposition that firms prioritize their sources of finance, preferring to
use internal resources and opting for external finance as a last resort.
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Table 4.11: Determinants of working capital using firm’s sales as a fundamental
The table reports regression results with working capital as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression (Conditional
Median Q0.5) results are reported for firms with sales, low sales and high sales. Lower tail (bottom 5%) and upper tail (top 5%) regression results for firms
with high sales and low sales are also shown. The independent variables are defined as: AP is accounts payable; AR is accounts receivable; INV is inventory;
CASH is cash; OR is operational risk; MR is market risk. Independent variables are fully defined in Table 4.2. T-statistics are shown in italics. Significance
for median regression is determined by 95% confidence interval based on 500 bootstrap iterations. *Significance at 10 per cent level, **significance at 5 per
cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression High Sales Low Sales
All Low Sales High Sales All Low Sales High Sales
Bottom 5%
firms
Top 5%
Firms
Bottom 5%
firms
Top 5%
Firms
AP 0.273496*** 0.276993*** -0.872649*** -0.217066 -0.215877 -0.736017*** -0.675555*** -1.051282*** -0.9044 -0.260394
14.43916 14.01776 -10.83592 -0.114826 -0.112669 -3.135019 -4.204344 -3.117777 -0.545769 -0.276719
AR -0.015809 -0.016915 0.004682 -0.000998 -0.001038 0.00837 0.010966 -0.036122 -0.000321 -0.001135
-0.972662 -0.994465 0.616786 -0.001262 -0.001061 1.154685 1.492376 -0.851031 -0.000458 -0.006502
INV -7.410038*** -7.331133*** 0.910572*** 0.304173 0.27648 0.46965** 0.176483 4.039873* -10.40841* 1.712873**
-26.40371 -24.85905 4.002844 0.067141 0.053977 1.996305 0.442891 1.698525 -1.683561 2.229374
CASH 0.04955*** 0.048786*** 0.184485 0.151298 0.151056 -0.105195 -0.478536* 1.217666 0.307135 0.159911
12.24581 11.57131 1.000703 0.159961 0.134928 -0.626668 -1.94859 0.783853 0.20722 0.15597
OR -57.68746*** -58.45853*** 0.405739 -0.312533 -0.391846 1.357823 1.286325 0.987 -1.898064 0.56369
-25.40989 -24.48112 0.431183 -0.152998 -0.142974 1.066251 1.142054 0.532616 -0.551885 0.338656
MR -2.257386 -2.420287 -0.065186 0.093185 0.152908 -0.276507 -1.027481*** 0.17476 0.015029 -0.305209
-0.66907 -0.65227 -0.120594 0.138008 0.213376 -0.740549 -2.88161 0.152578 0.036421 -0.490774
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Table 4.12: Determinants of working capital using firm’s size as a fundamental
The table reports regression results with working capital as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression
(Conditional Median Q0.5) results are reported for small-sized and large-sized firms. Lower tail (bottom 5%) and upper tail (top 5%) regression results for
large-sized and small-sized firms are also shown. The independent variables are defined as: AP is accounts payable; AR is accounts receivable; INV is
inventory; CASH is cash; OR is operational risk; MR is market risk. Independent variables are fully defined in Table 4.2. T-statistics are shown in italics.
Significance for median regression is determined by 95% confidence interval based on 500 bootstrap iterations. *Significance at 10 per cent level,
**significance at 5 per cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression Large Small
All Small Large All Small Large
Bottom 5%
firms
Top 5%
firms
Bottom 5%
firms
Top 5%
Firms
AP -0.898801*** -1.731379*** -0.677791*** -0.208488 -0.889985* -0.208464 -2.396814* -0.636621 -0.975317 -0.868739***
-16.14082 -17.18698 -11.11375 -0.160265 -1.696124 -0.126455 -1.801403 -1.615243 -1.537031 -2.860401
AR -0.326229*** 0.011102** -0.570611*** -0.000806 -0.001549 -0.000878 -1.501925 0.601079 0.00088 -0.002217
-10.20482 2.176795 -14.07284 -0.00707 -0.004224 -0.002024 -1.633236 1.385665 0.002327 -0.00724
INV 0.816284*** 2.670306*** 0.596612*** -0.025918 1.33784*** -0.025938 2.617356** 0.401502 1.433616** 1.299282***
13.29427 15.64829 8.972051 -0.018273 3.359238 -0.014798 2.047649 1.009228 2.213461 3.65929
CASH 0.323447*** 1.882636*** 0.29354*** 0.149586 1.947899*** 0.149582 0.742968 0.195296 0.707875 1.944744***
24.52098 101.469 21.19029 0.268237 3.192848 0.164752 0.458827 0.24188 1.632623 4.101765
OR -1.870186*** -2.187976 -1.030495*** -0.270983 -0.443635 -0.271359 -1.17609 -0.222821 -0.646093 0.96546
-4.946644 -1.245739 -2.589172 -0.271831 -0.615847 -0.329765 -0.776721 -0.339536 -0.343771 0.743538
MR -9.729552 -0.110479 -11.31527 0.01495 0.836748* -0.007394 0.180031 -0.145988 -0.784279 0.285688
-0.921493 -0.053038 -0.957069 0.105869 1.714021 -0.042667 0.365891 -0.503874 -0.600533 0.332568
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Table 4.13: Determinants of working capital using firm’s leverage as a fundamental
The table reports regression results with working capital as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression
(Conditional Median Q0.5) results are reported for leverage, low-leverage and high-leverage firms. Lower tail (bottom 5%) and upper tail (top 5%)
regression results for high-leverage and low-leverage firms are also shown. The independent variables are defined as: AP is accounts payable; AR is
accounts receivable; INV is inventory; CASH is cash; OR is operational risk; MR is market risk. Independent variables are fully defined in Table 4.2. T-
statistics are shown in italics. Significance for median regression is determined by 95% confidence interval based on 500 bootstrap iterations. *Significance
at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression High Leverage Low Leverage
All
Low
Leverage
High
Leverage All
Low
Leverage
High
Leverage
Bottom 5%
firms
Top 5%
Firms
Bottom 5%
firms
Top 5%
Firms
AP -0.898764*** -0.183152*** -1.142292*** -0.208474 -0.274427 -1.287643*** -0.977426*** -1.31344** -2.624452 -0.698586
-15.8596 -7.169947 -21.22483 -0.141804 -0.128223 -4.169207 -4.424554 -2.076541 -1.420475 -0.74116
AR -0.326295*** -0.002028 -0.09297*** -0.000852 -0.001174 0.001465 -0.15315 0.148407 0.000893 0.357329
-10.02906 -0.094998 -16.65249 -0.015037 -0.001308 0.018426 -0.661754 0.371677 0.001265 1.57936
INV 0.816259*** -11.89044*** 1.045996*** -0.025929 0.34877 1.201454*** 0.87155* 1.215134*** -2.566861 0.964658*
13.06283 -34.60692 17.14553 -0.016572 0.069009 3.854236 1.899647 2.777422 -0.406834 1.850574
CASH 0.323432*** 2.875387*** 0.359431*** 0.149583 0.511803 0.383852 0.328649 0.377822 -0.110982 1.521788***
24.09338 32.68574 31.01644 0.252606 0.361585 0.600438 0.526208 0.258387 -0.183214 3.088347
OR -1.870883*** -37.05506*** -0.993398*** -0.27123 -0.48063 -0.311936 -1.271065* -0.164366 -2.46279 0.240509
-4.862353 -14.67827 -18.67236 -0.366681 -0.113006 -0.335769 -1.843055 -0.288477 -0.664531 0.050187
MR -10.03872 -0.777045 3.49814* -0.009106 -0.126839 -0.02767 -0.515144* -0.363232 -0.490537 0.209157
-0.91809 -0.15734 1.664309 -0.061343 -0.167623 -0.15201 -1.834582 -0.662293 -1.015083 0.302628
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Table 4.14: Determinants of working capital using firm’s profitability as a fundamental
The table reports regression results with working capital as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression
(Conditional Median Q0.5) results are reported for firms with profit and loss. Lower tail (bottom 5%) and upper tail (top 5%) regression results for profit-
making and loss-making firms are also shown. The independent variables are defined as: AP is accounts payable; AR is accounts receivable; INV is
inventory; CASH is cash; OR is operational risk; MR is market risk. Independent variables are fully defined in Table 4.2. T-statistics are shown in italics.
Significance for median regression is determined by 95% confidence interval based on 500 bootstrap iterations. *Significance at 10 per cent level,
**significance at 5 per cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression Profit Loss
Profit Loss Profit Loss
Bottom 5%
firms
Top 5%
Firms
Bottom 5%
firms
Top 5%
Firms
AP -0.544566*** -0.975907*** -0.04248 -0.91394*** -1.652568 -0.636824* -0.984367*** 0.726882
-7.518116 -26.81831 -0.022615 -3.550994 -1.010254 -1.943729 -5.393534 1.016795
AR -0.715307*** 0.008316** -0.234697 0.001193 -1.941204 0.601429 0.000431 -0.002943**
-13.91011 2.471975 -0.195574 0.551409 -1.394802 1.387535 0.269967 -2.120636
INV 0.463971*** 1.400119*** -0.191714 1.383953*** 1.81361 0.4017 1.330648*** 0.892026***
5.915751 28.87204 -0.097303 9.26368 1.096113 1.201791 11.4444 4.33187
CASH 0.276364*** 1.857145*** 0.131857 1.239791* 0.615701 0.195316 0.233458 1.699274***
17.30376 124.0415 0.166783 1.699353 0.606765 0.218478 0.830801 3.66561
OR -0.535782 1.05167 -0.27884 0.274969 -1.126841 -0.221979 -0.96291 -1.303696
-1.168089 0.882465 -0.241983 0.525217 -0.649954 -0.381611 -0.974979 -1.214896
MR -16.26827 -0.532508 -0.070193 0.112058 0.4432 -0.27107 -0.76957* -0.175491
-1.053912 -0.473233 -0.288021 0.335612 0.941573 -0.720039 -1.867461 -0.591588
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4.7. Conclusion
This chapter analyses the effects of risk on working capital. By extending the traditional
approach and incorporating risk, a risk-adjusted working capital management approach is
formulated. Through empirical findings and robustness test, this study provides mixed
evidence for the risk-adjusted working capital hypothesis and more importantly we find
evidence in support of the RACWM. Furthermore, a sectoral analysis provides empirical
evidence that the determinants of working capital vary across sectors. This study finds a
significant correlation between cash and inventory for two Australian sectors. Using
conditional mean and conditional median techniques, this thesis examines the effect of key
fundamentals such as sales, size, leverage and profitability on the determinants of working
capital. The results reveal that high sales firms hold large inventory levels, whereas small
firms have significant cash holdings. Furthermore, low leverage firms have a preference for
the use of internal resources rather than external finance. Moreover, operational risk is a
statistically significant determinant of working capital for low sales firms, large firms and
leveraged firms. In addition, market risk is an influencing factor on working capital of the
least non-profitable firms. Another important finding of this study is the lack of empirical
evidence supporting a window dressing strategy adopted by unsuccessful firms when it
comes to the determinants of working capital.
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Appendix 4.1.
Two models can be used to explain the inclusion of a lagged dependent variable as one of the
determinants of working capital. The first is the partial adjustment mechanism of Nerlove
(1958), which works as follows. Let
)( tt XfWC  (A1)
where X is a vector of the variables that determine working capital. At any point in time there
is a desired level of working capital, given by the equation
ttt XWC  
* (A2)
While *tWC is unobservable, it is related to the actual level of working capital as follows:
ttttt WCWCkWCWC   )( 1
*
1 (A3)
where 10  k is the adjustment coefficient. By substituting (A2) into (A3), the following
model is obtained
tttttt WCXkWCWC    )( 11 (A4)
Hence
)()1( 1 ttttt kWCkXkkWC    (A5)
The second model follows a distributed geometric lag scheme as suggested by Koyck (1934).
Let
ttttt XXXWC    22110 (A6)
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such that
0
i
i k (A7)
where 10  k . By substituting (A7) into (A6), the following model is obtained
ttttt XkXkXWC    20
2
100 (A8)
By applying the lag operator to (A8), the following model is obtained
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2
20101   ttttt XkXkXWC   (A9)
By multiplying (A9) by k and subtracting from (A8), the following model is obtained
)()1( 101   ttttt kXkkWCWC  (A10)
or
)()1( 110   ttttt kkWCXkWC  (A11)
Both of the formulations lead to a lagged dependent variable.
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Appendix 4.2.
Tables 4.15 and 4.16 present an alternative model that follows the approach of Banos-
Caballero et al. (2010). A comparison of the panel model’s results and 2-steps model’s results
indicate that only the sign of MR is consistent when WC is used as a dependent variable.
Otherwise, MR and OR show inconsistent results.
Table 4.15: Alternative model with Working capital as dependent variable
The table reports regression results with working capital as dependent variable. Regression (1) and
(2) report the Panel Least Squares estimation (Cross-section Fixed Effects), Regression (3) reports the
Panel Generalized Method of Moments with First Differences transformation. The independent
variables are defined as: WC it-1 is the lagged dependent variable; OR is operational risk; MR is
market risk. DR is debt ratio; SIZE is size; SG is Sales growth; GDPGR is Gross Domestic Product
Growth. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per
cent level and ***significance at 1 per cent level are reported
Independent variable Regression (1) Regression (2) Regression (3)
WCit-1 -0.420982***
-57.33864
OR -22.2206*** -40.53789*** 26.52753
-19.42903 -7.766557 1.123901
MR -21.92836* -12.48942** -31.12922**
-1.872756 -2.173258 -2.01107
DR -4.945311*** -1.787022**
-3.93155 -2.302463
SIZE -3.71776*** -5.120265***
-7.81756 -3.380286
SG 0.061259 0.117883*
0.507669 1.737827
GDPGR 39.76767 -91.92703
0.866087 -0.963633
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Table 4.16: Alternative model with cash conversion cycle as dependent variable
The table reports regression results with CCC as dependent variable. Regression (1) and (2)
report the Panel Least Squares estimation (Cross-section Fixed Effects), Regression (3) reports
the Panel Generalized Method of Moments with First Differences transformation. The
independent variables are defined as: CCC it-1 is the lagged dependent variable; OR is
operational risk; MR is market risk. DR is debt ratio; SIZE is size; SG is Sales growth; GDPGR
is Gross Domestic Product Growth. T-statistics are shown in italics.*Significance at 10 per cent
level, **significance at 5 per cent level and ***significance at 1 per cent level are reported
Independent variable Regression (1) Regression (2) Regression (3)
CCCit-1 -0.438244***
-4.296035
OR -0.000423 -0.00000927 0.000734***
-0.73034 -0.091418 3.420461
MR 0.009634 0.0000192 -0.000317*
1.616622 0.171269 -1.65759
DR 0.00000342 -0.0000318***
0.14003 -2.903586
SIZE 0.0000327*** 0.000000511
3.537962 0.157744
SG 0.00000247 -0.00000109
1.054166 -1.028721
GDPGR 0.000324 -0.0000563
0.36164 -0.061996
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Appendix 4.3.
Table 4.17 presents a comparison of the results obtained from the Panel Least Squares
(Cross-section fixed effects) and of the 2-steps GMM with those of the TSLS and PCA.
Based on the results, it can be concluded that the identification problem does impact results
obtained in working capital management research. Only CASH and OR exhibit statistically
significant and consistent coefficient signs when the 2-steps GMM and PCA are employed to
correct for the identification problem. The results in Table 4.17 also indicate that PCA can be
used to address the identification problem in working capital management research, thus
validating the use of the general model. However, since PCA generally drops components
with the least variance (in this case, INV), alternative econometric techniques that can
employ all variables in the general model should be considered.
Table 4.17: Comparison of regression results
The table reports regression results with working capital as dependent variable. Regression results of four
econometric techniques are reported. The independent variables are defined as: WC it-1 is the lagged dependent
variable; AP is accounts payable; AR is accounts receivable, INV is inventory; CASH is cash; OR is operational
risk; MR is market risk. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5
per cent level and ***significance at 1 per cent level are reported.
Independent variable Panel Least Squares Panel 2-steps GMM TSLS PCA
WC it-1 0.151674***
3.036015
AP -0.826135*** -0.42114*** 0.360436 0.130916***
-12.92609 -4.540631 0.313919 3.130037
AR -0.281923*** -0.00015 -0.688996* 0.119819***
-6.213383 -0.209125 -1.737799 2.918104
INV 0.719838*** 0.444354*** -0.586506
10.31936 3.295677 -0.463995
CASH 0.303021*** -0.301625*** 0.079349 -0.703623***
20.46029 -6.108376 0.366241 -10.01921
OR -10.01805*** 0.930185*** -8.435653*** 0.226737**
-9.158727 3.182032 -4.283726 2.362564
MR -13.71952 0.173384 -19.4767 0.909801
-1.250621 0.313661 -1.427797 1.292064
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Chapter 5: Does Working Capital affect
Corporate Profitability?
5.1. Introduction
The main area of interest by researchers in working capital management involves exploring
the relationship between working capital and profitability. A review of corporate profitability
studies indicates that both corporate finance literature and modern economics literature can
provide substantial insights into the interaction between working capital and profitability.
As discussed in Chapter 2, this thesis examines the interaction between working capital and
corporate profitability. By employing advanced quantitative techniques such as dynamic
panel estimation and median regression model, this chapter tests whether the determinants of
working capital affects corporate profitability through the use of three corporate profitability
measures as well as a series of robustness tests. Furthermore, this chapter examines whether
the same determinants affect corporate profitability across different sectors. Similar to the
previous chapter, we test if the results hold after controlling for certain finance fundamentals
including corporate governance ratings. After examining net profit, return on assets and
economic value added as dependent variables, the findings of this chapter indicate that size
and debt ratio are important determinants of corporate profitability. Sectoral analysis shows
that the determinants of corporate profitability vary across sectors. Further variations occur
when we study extreme portfolios.
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The rest of this chapter is organized as follows. Formulated hypotheses are discussed first and
the data and methodology employed in the analysis are presented next. This is followed by a
discussion on the empirical results and the last section concludes this chapter.
5.2. Hypotheses
It is anticipated that corporate profitability is negatively related to accounts payable. This is
based on the expectation that an increase in accounts payable leads to an outflow of liquidity
resources. It is expected that corporate profitability is positively linked to accounts
receivable. This is based on the hypothesis that an increase in accounts receivable is an
indication that more revenue is expected in the near future. A mixed relationship between
corporate profitability and inventory is expected. The effects of inventory might either lead to
an outflow of resources or increase corporate profitability. It is expected that the effects of
cash on corporate profitability is mixed and varies depending on firm’s motives. It is
anticipated that the relationship between cash and corporate profitability is based on firm’s
investment, operational and precautionary motives. It is expected that corporate profitability
is negatively linked to liquidity risk. Firms faced with liquidity risk have exposure to
increased current liabilities, thereby contributing to higher expenses.
A mixed relationship between corporate profitability and size is expected. Large firms have
better access to capital, have stronger market share and make more investments. However, in
contrast with large firms, small firms enjoy lower costs. A mixed relationship between
corporate profitability and debt ratio is anticipated. It is expected that the effects of a debt
ratio might either lead to outflow of resources in the form of interest payments or might be
inflow of resources for investment purposes. It is anticipated that corporate profitability and
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sales growth is positively related. Due to rapid stock turnover, high sales firms spend fewer
resources on inventory storage and maintenance. Furthermore, high sales firms enjoy greater
market share and as a result, generate better revenue than low sales firms. Since the time
period under study is pre and during the GFC era, the effects of volatile economic conditions
on corporate profitability might be significant. As a result, a mixed relationship between
corporate profitability and gross domestic product (GDP) growth is expected. Table 5.1
presents a summarised version of the hypotheses.
Table 5.1: Hypotheses- Determinants of corporate profitability
Variable name Hypotheses
Accounts Payable -
Accounts Receivable +
Cash +/-
Inventory +/-
Liquidity Risk -
Size +/-
Debt Ratio +/-
Sales Growth +
GDP Growth +/-
Net Profit n/a
Return on Assets n/a
Economic Value Added n/a
5.3. Data
Survivors and non-survivors are included in the panel of 1751 Australian firms for the 2003-
2008 period. Table 5.2 reports the definition, formulas used and source of variables.
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*For measurement purposes, AP, AR, CASH, INV, NP and EVA have been deflated by total assets.
Accounts payable, accounts receivable, cash, inventory, net profit and ROA are collected
from both FinAnalysis and Datastream database. Size, debt ratio, sales growth and EVA have
been computed using data obtained from FinAnalysis and Datastream database. GDP growth
has been calculated from data obtained from International Monetary Fund (IMF) database.
Liquidity risk is proxied by employing the current ratio test. The current ratio test measures a
firm’s ability to pay short-term obligations and is quantified by
Current ratio = (current assets)/(current liabilities) (5.1)
With regards to the current ratio test as a measure of liquidity risk, this chapter relies on two
assumptions. Firstly, if current assets exceed current liabilities, a firm will have sufficient
resources to repay short-term obligations and will not be faced with liquidity risk. Secondly,
Table 5.2: Variable, definition and source for Chapter 5
Variable Definition Source
AP Short term accounts payable including trade creditors and other creditors FinAnalysis
AR Trade debtors net of provision for bad and doubtful debt plus other debtors FinAnalysis
CASH Total cash including short term deposits FinAnalysis
INV Changes between the beginning and ending inventories Datastream
LR Current Assets/Current Liabilities FinAnalysis
SIZE Natural log of Total Assets FinAnalysis
DR (Short-term Debt+ Long-term Debt)/Total Assets FinAnalysis
SG (Salest – Salest-1)/Salest-1 Datastream
GDPGR Gross Domestic Product growth IMF
NP Difference between revenue and total expenses Datastream
ROA Net Income + Interest Expense*(1-Corporate Tax Rate)/Total Assets-Equity Interests FinAnalysis
EVA EBIT *(1-tax rate)- (net debt+ equity)* WACC
FinAnalysis &
Datastream
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if current liabilities exceed current assets, a firm will not have sufficient resources to repay
short-term obligations and will be faced with liquidity risk.
5.4. Methodology
This study empirically tests the determinants of corporate profitability by employing working
capital, firm’s characteristics and economic conditions as explanatory variables. The
following model is adopted:
Corporate Profitability = ƒ (working capital, firm’s characteristics, economic conditions)
(5.2)
where Corporate Profitability refers to the three measures of corporate profitability: Net
Profit, EVA, ROA; working capital refers to accounts payable, accounts receivable,
inventory, cash and liquidity risk29; firm’s characteristics refer to size, sales growth, debt
ratio; economic conditions refer to the growth in GDP
Departing from traditional profitability studies and in order to examine the determinants of
corporate profitability, this analysis employs two estimation techniques, namely panel least
squares (with random and fixed effects) and dynamic panel 2-step generalised methods of
moments [Arellano and Bond (1991)]. As a result, panel least squares methodology is
employed on models outlined equations (5.3), (5.5) and (5.7). Dynamic panel 2-step
29 The multiple variables approach that proxy for working capital was employed to measure the distinct
relationship between each of the determinants of working capital and corporate profitability. This further adds to
the originality of this thesis.
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generalised methods of moments methodology is used on models defined in equations (5.4),
(5.6) and (5.8). Thus the models are
ܰ ௜ܲ௧ = ߱ ଴ + ߱ଵܰܫ ௜ܸ௧+ ߱ଶܣ ௜ܲ௧+ ߱ଷܣܴ௜௧+ ߱ସܥܣ ܵܪ௜௧ + ߱ହ ܼܵܫ ܧ௜௧+ ߱଺ ܵܩ௜௧+ ߱଻ܦܴ௜௧+ ଼߱ܴܮ ௜௧ + ߱ଽܩܦܲܩܴ௜௧+ ߝ௜௧
(5.3)
ܰ ௜ܲ௧ =ߚ଴ + ߚଵܰ ௜ܲ௧ି ଵ + ߚଶܰܫ ௜ܸ௧+ ߚଷܣ ௜ܲ௧+ ߚସܣܴ௜௧+ ߚହܥܣ ܵܪ௜௧ + ߚ଺ ܼܵܫ ܧ௜௧+ ߚ଻ ܵܩ௜௧+ ଼ߚ ܦܴ௜௧+ ߚଽܴܮ ௜௧ + ߚଵ଴ܩܦܲܩܴ௜௧+ ߝ௜௧
(5.4)
where NP is net profit; INV is inventory; AP is accounts payable; AR is accounts receivable;
CASH is cash; NP, INV, AP, AR and CASH have been scaled by total assets; SIZE is size; SG
is the change in sales; DR is the level of debt; LR is the level of liquidity risk; GDPGR is
gross domestic product growth; ε is error term; i is firm i; t is at time period t 
ܧܸܣ௜௧ = ߮ ଴ + ߮ଵܰܫ ௜ܸ௧+ ߮ଶܣ ௜ܲ௧+ ߮ଷܣܴ௜௧+ ߮ସܥܣ ܵܪ௜௧ + ߮ହ ܼܵܫ ܧ௜௧+ ߮଺ ܵܩ௜௧+ ߮଻ܦܴ௜௧+ ଼߮ܴܮ ௜௧ + ߮ଽܩܦܲܩܴ௜௧+ ߝ௜௧
(5.5)
ܧܸܣ௜௧ = ∝଴+ ∝ଵ ܧܸܣ௜௧ି ଵ +∝ଶ ܰܫ ௜ܸ௧+∝ଷ ܣ ௜ܲ௧+∝ସ ܣܴ௜௧+∝ହ ܥܣ ܵܪ௜௧ +∝଺ ܼܵܫ ܧ௜௧
+∝଻ ܵܩ௜௧+∝଼ ܦܴ௜௧+∝ଽ ܴܮ ௜௧ +∝ଵ଴ ܩܦܲܩܴ௜௧+ ߝ௜௧
(5.6)
where EVA is economic value added scaled by total assets
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ܴܱܣ௜௧ = ߴ ଴ + ଵߴܰܫ ௜ܸ௧+ ଶߴܣ ௜ܲ௧+ ଷߴܣܴ௜௧+ ସߴܥܣ ܵܪ௜௧ + ହߴ ܼܵܫ ܧ௜௧+ ଺ߴ ܵܩ௜௧+ ଻ߴܦܴ௜௧+ ଼ߴ ܴܮ ௜௧ + ଽߴܩܦܲܩܴ௜௧+ ߝ௜௧
(5.7)
ܴܱܣ௜௧ =ߜ଴ + ߜଵܴܱܣ௜௧ି ଵ + ߜଶܰܫ ௜ܸ௧+ ߜଷܣ ௜ܲ௧+ ߜସܣܴ௜௧+ ߜହܥܣ ܵܪ௜௧ + ߜ଺ ܼܵܫ ܧ௜௧+ ߜ଻ ܵܩ௜௧+ ଼ߜ ܦܴ௜௧+ ߜଽܴܮ ௜௧ + ߜଵ଴ܩܦܲܩܴ௜௧ + ߝ௜௧
(5.8)
where ROA is return on assets
In addition, this investigation conducts a sectoral analysis of the determinants of corporate
profitability. As a result, firms are classified according to the 2-digit Global Industry
Classification Standard (GICS) sector code and ranked from the lowest to the highest mean
net profit30. Table 5.3 reports on the net profit classification in terms of sector.
30 An industry adjusted model is another alternative that can produce robust results.
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Table 5.3: Net profit by sector
The table presents the profitability statistics across sectors for the period 2003-2008. The sectors
are defined according to the 2-digit GICS code. The 10 sectors have been ranked in accordance
with the lowest to the highest net profit mean. Panel A shows the bottom 5 sectors with the least
net profit and Panel B shows the top 5 sectors with the most net profit. N is the number of non-
missing observations in the sample for each variable. Firms % indicate the percentage of firms
that are included in each sector for the sample.
GICS Sector Mean Median N Firms %
Panel A: Bottom 5 sectors
45 Information Technology -1.7992 -0.2809 429 7.37
35 Healthcare -1.7388 -0.3687 445 9.48
50 Telecommunication* -1.0054 -0.7427 57 1.88
20 Industrial -0.4532 0.0428 548 11.36
25 Consumer Discretionary -0.1306 0.0456 532 11.31
Panel B: Top 5 sectors
55 Utilities -0.0561 0.008 62 1.54
40 Financials 0.8262 0.0428 740 16.73
10 Energy 1.8711 -0.1012 541 8.68
15 Materials 11.1073 -0.1562 1766 27.98
30 Consumer Staples 11.6572 0.0081 156 3.66
* Due to limited observations, this thesis does not conduct further analysis on the telecommunication sector.
Furthermore, this examination investigates the determinants of corporate profitability by
controlling for specific fundamentals of firms such as working capital, corporate governance
ratings and performance. In order to control for heterogeneity across different variables,
median regression is employed [Barnes and Anthony (2002), Hao and Naiman (2007)].
ܰ ௜ܲ= ݔ௜ߚఏ + ݑఏ௜,ܳ ݑܽ݊ݐఏ(ܰ ݁ݐܲ ݎ݋݂ ݅ݐ௜/ݔ௜)=ݔ௜ߚఏ (5.9)
where NP is net profit; ܳݑܽ݊ݐఏ (ܰ ݁ݐܲ ݎ݋݂ ݅ݐ௜/ݔ௜) is the conditional median of net profit,
conditional on the vector ݔ௜, and ߠ௧௛ is between 0 and 1.
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Following the general median regression model developed by Koenker and Bassett (1978),
Buchinsky (1998) and Birch (2006), this thesis employs equation (5.9) to obtain robust
evidence on the determinants of corporate profitability. It should be noted that similar
estimation techniques are used in this thesis given the specification problem are similar.
5.5. Empirical Results
This section is split into three major subsections: Part A, which focuses on descriptive
statistics and determinants of corporate profitability, Part B, which discusses the sectoral
analysis of determinants of corporate profitability, and Part C, which reports on the findings
of the fundamental analysis.
Part A: Descriptive Statistics and Determinants of Corporate Profitability
5.5.1. Descriptive Statistics
Tables 5.3, 5.4a and 5.4b present descriptive statistics for variables used in the corporate
profitability analyses for the sample firms31. Table 5.3 reports the mean net profit by sector
for the period 2003 to 2008, classified in accordance with the 2-digit GICS code. An analysis
of the mean net profit by sector reveals significant variance among the sectors. Information
technology is the sector with the lowest mean net profit of -1.7992, whereas consumer staples
is the sector with the highest mean net profit of 11.6572. One of the possible reasons
explaining the poor performance of the information technology sector could be the
repercussions of the dot-com bubble burst in the late 2000s. It is observed that the consumer
31 The variables used in this thesis have been scaled by total assets. As a result, the descriptive statistics are
expressed in terms of ratios.
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staples and materials sectors lead as the best performing sectors in the Australian economy.
Consumer staples are considered to be a necessity or a basic food item and are regularly
purchased by the largest majority of consumers. Moreover, the recent emergence of India and
China as major consumers of iron ore, coal and steel has boosted Australian’s exports and
contributed to higher revenue for the materials sector. Furthermore, after ranking the sectors
in accordance with the lowest and highest mean net profit, this analysis finds that the
difference in mean net profit between the top 5 sectors (Panel B) and bottom 5 sectors (Panel
A) is 20.2785. The variability in mean net profit among the sectors is an indication of
possible sector effects in the analysis. Table 5.4a and Table 5.4b detail the mean, median and
correlations of variables.
Table 5.4a: Description of variables, 2003-2008
Descriptive statistics on key variables for Australian firms from the 2003-2008 sample. The
table outlines the observed mean and median of each variable for the period. N is the number of
non-missing observations in the sample for each variable
Variables Mean Median N
NP 4.104 -0.076 5276
EVA 1.693 -0.035 8966
ROA -0.227 -0.032 8508
AP 1.31 0.088 9011
AR 1.973 0.106 7853
CASH 0.711 0.188 8991
INV 1.089 0.062 4170
DR 0.289 0.189 5750
SG 1.666 0.293 2790
SIZE 17.351 16.933 9160
LR 8.444 2.879 9031
GDPGR 0.031 0.028 6T
T represents 6 years of annual data
It is noted that ROA has a negative mean value of -0.227, in contrast with a positive mean
value for Net Profit of 4.104 and EVA of 1.693 over the 2003-2008 period. An analysis of the
124
mean cash (0.711) and mean debt ratio (0.289) gives an indication that firms prefer to hold
cash for transaction motives or precautionary motives, rather than finance through debt. In
addition, it is observed that accounts receivable has the highest mean value of 1.973 and cash
has the lowest mean value of 0.711. This can be explained by longer and better payment
facilities offered to customers.
It is noted that the Pearson correlations between ROA and net profit is 0.69, EVA and net
profit is 0.68, EVA and ROA is 0.99. Since net profit, EVA and ROA are measures of
corporate profitability, it is expected that these variables would be correlated.
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Table 5.4b: Pearson correlations coefficients, 2003-2008
AP AR CASH INV DR SG SIZE NP EVA ROA LR GDPGR
AP 1
AR 0.04 1
CASH 0.09 0.04 1
INV 0.24 0.03 -0.18 1
DR 0.31 0.12 -0.1 0.01 1
SG 0.22 0 0.06 0.01 -0.02 1
SIZE -0.28 -0.15 -0.28 -0.12 -0.11 -0.08 1
NP -0.58 -0.07 -0.14 0 -0.49 -0.11 0.28 1
EVA -0.44 -0.09 -0.24 -0.01 -0.44 -0.22 0.35 0.68 1
ROA -0.46 -0.11 -0.24 -0.02 -0.46 -0.21 0.35 0.69 0.99 1
LR -0.19 -0.03 0.43 -0.05 -0.14 0.07 -0.08 0.05 0.02 0.03 1
GDPGR -0.02 -0.01 -0.03 0 0.01 0.05 0.01 0.01 -0.01 -0.01 -0.04 1
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5.5.2. Determinants of Corporate Profitability
This section examines the determinants of corporate profitability through a series of
regression settings. Table 5.5, 5.6 and 5.7 present the results of equations (5.3) to (5.8).
Regression (1) reports the panel least squares estimation, Regression (2) reports the panel
least squares estimation after controlling for the cross-section random effects, Regression (3)
reports the panel least squares estimation after controlling for the cross-section fixed effects
and Regression (4) reports the dynamic panel data estimation using generalized method of
moments. Although numerous regression estimates have been calculated, this analysis
discusses results for Regression (4) as the dynamic panel data estimation using 2-steps
generalized method of moments controls for endogeneity and the two stages estimation
increases efficiency [Banos-Caballero (2010)].
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Table 5.5: Determinants of net profit
The table reports regression results with net profit as dependent variable. Regression (1) reports the Panel Least Squares estimation, Regression (2)
reports the Panel Least Squares (Cross-Section Random Effects), Regression (3) reports the Panel Least Squares (Cross-Section Fixed Effects),
Regression (4) reports the Panel Generalized Method of Moments. The independent variables are defined as: NPit-1 is the lagged dependent variable;
INV is inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the change in firm's sales; DR is the
firm's debt level; LR is the change in firm's liquidity level; GDPGR is Gross Domestic Product growth. Independent variables are fully defined in
Table 5.2. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent
level are reported.
Independent variable Regression (1) Regression (2) Regression (3) Regression (4)
NP it-1 -0.013182
-0.650341
INV 2.704078*** 2.690731*** 2.994379*** 0.366796
11.9478 12.07834 10.58947 0.417872
AP -0.351744*** -0.366631*** -0.480245*** 1.78029
-13.42903 -14.13635 -14.94909 1.416372
AR 0.724544*** 0.746236*** 0.91019*** 0.839253*
19.3023 19.99017 19.19581 1.764878
CASH 0.325827*** 0.327217*** 0.339847*** -0.141402
93.63152 95.80704 82.39227 -0.527176
SIZE 0.266966*** 0.28189*** 1.003272*** 2.76991***
5.048916 4.862641 4.142528 2.62599
SG -0.006364 -0.006441 -0.011675 -0.00942
-0.521796 -0.53914 -0.697325 -1.278447
DR -1.347573*** -1.328325*** -1.003836*** -1.596721*
-4.946173 -4.82774 -2.854779 -1.724082
LR 0.014376 0.014272 -0.028493 -0.050083*
0.295212 0.288354 -0.383331 -1.782253
GDPGR 1.483814 0.058969 -2.298865 -43.11848
0.077577 0.003265 -0.123616 -1.328653
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Table 5.6: Determinants of EVA
The table reports regression results with EVA as dependent variable. Regression (1) reports the Panel Least Squares estimation, Regression (2)
reports the Panel Least Squares (Cross-Section Random Effects), Regression (3) reports the Panel Least Squares (Cross-Section Fixed Effects),
Regression (4) reports the Panel Generalized Method of Moments. The independent variables are defined as: EVAit-1 is the lagged dependent
variable; INV is inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the change in firm's sales;
DR is the firm's debt level; LR is the change in firm's liquidity level; GDPGR is Gross Domestic Product growth. Independent variables are fully
defined in Table 5.2. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1
per cent level are reported.
Independent variable Regression (1) Regression (2) Regression (3) Regression (4)
EVA it-1 -0.050364
-1.416028
INV 2.53244*** 2.517281*** 2.543413*** -0.730783
15.15589 15.50893 12.36815 -1.064568
AP -0.169094*** -0.187279*** -0.323885*** 2.481826**
-9.543382 -10.74187 -14.23383 2.218902
AR 0.47295*** 0.49939*** 0.700306*** 0.847062**
19.15178 20.39265 21.06806 2.386578
CASH 0.291361*** 0.29317*** 0.307556*** -0.315669
116.8051 121.2069 103.3821 -1.437811
SIZE 0.187833*** 0.199372*** 0.552846*** 1.577789**
5.619534 5.424188 3.565322 2.227071
SG -0.007208 -0.007189 -0.00625 -0.014007*
-0.788559 -0.814813 -0.50604 -1.864151
DR -0.4699** -0.440924** -0.248481 -0.755065***
-2.536599 -2.3712 -1.019024 -2.852762
LR 0.009103 0.008319 -0.014655 -0.007811
0.285034 0.259168 -0.306103 -0.374909
GDPGR 0.484484 -0.797433 -5.239785 -12.43627
0.039368 -0.069968 -0.445552 -0.813897
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Table 5.7: Determinants of ROA
The table reports regression results with ROA as dependent variable. Regression (1) reports the Panel Least Squares estimation, Regression (2)
reports the Panel Least Squares (Cross-Section Random Effects), Regression (3) reports the Panel Least Squares (Cross-Section Fixed Effects),
Regression (4) reports the Panel Generalized Method of Moments. The independent variables are defined as: ROAit-1 is the lagged dependent
variable; INV is inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the change in firm's sales;
DR is the firm's debt level; LR is the change in firm's liquidity level; GDPGR is Gross Domestic Product growth. Independent variables are fully
defined in Table 5.2. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1
per cent level are reported.
Independent variable Regression (1) Regression (2) Regression (3) Regression (4)
ROA it-1 -0.023978
-0.407973
INV 0.167283** 0.187361* 0.119984 0.421317
1.996979 1.812779 0.676086 1.128654
AP -0.50714*** -0.556503*** -0.538183*** -0.433354*
-8.000853 -8.522011 -6.731984 -1.958469
AR -0.000878 -0.002443 -0.007356 0.004183
-0.233583 -0.645855 -1.528301 0.715959
CASH -0.803235*** -0.746329*** -0.643373*** -0.318752
-8.961498 -7.981098 -5.214714 -1.496093
SIZE 0.046915*** 0.059903*** 0.088453*** 0.253217***
9.430373 8.744749 4.251867 5.556169
SG -0.00757*** -0.007197*** -0.007362*** -0.009519***
-6.014597 -6.055371 -4.881464 -3.874349
DR -0.460225*** -0.453248*** -0.4594*** -0.494871***
-17.60578 -17.25848 -14.93223 -5.326258
LR 0.011737** 0.015515*** 0.016418*** 0.007347
2.411419 3.147546 2.720692 1.218416
GDPGR -0.582748 -0.751295 -0.692462 -2.304008
-0.345581 -0.550372 -0.497442 -0.382355
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Using net profit as the measure of corporate profitability, the findings of Regression (4) in
Table 5.5 suggests that the statistically significant determinants of corporate profitability are
accounts receivable, size, debt ratio and liquidity risk. Consistent with the predictions, this
study reports that the accounts receivable and liquidity risk have the expected signs. Using
EVA as the measure of corporate profitability, the findings of Regression (4) in Table 5.6
suggest that the statistically significant determinants of corporate profitability are accounts
payable, accounts receivable, size, sales growth and debt ratio. Only accounts receivable
exhibit the predicted sign. Using ROA as the measure of corporate profitability, the findings
of Regression (4) in Table 5.7 suggest that the statistically significant determinants of
corporate profitability are accounts payable, size, sales growth and debt ratio. Consistent with
the predictions, it is found that accounts payable exhibit the expected sign.
The findings of Regression (4) in Table 5.5, 5.6 and 5.7 suggest that the determinants of
corporate profitability and their statistical significance vary across the three measures of
corporate profitability employed. As such, it is noted that while accounts payable is
negatively associated with ROA, contrary to predictions, accounts payable is positively
related to net profit and EVA. One of the possible reasons for the discrepancy in the
coefficient sign of the explanatory variables can be explained by the distinct technique of
estimating the three measures of corporate profitability. On the other hand, an analysis of the
three different measures of corporate profitability indicates that the statistically significant
and robust determinants of corporate profitability are size and debt ratio. Size and debt ratio
observe the same coefficient sign across the three dependent variables.
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It is noted that the above models can be subject to criticism in relation to a multicollinearity
problem. As a result, additional test in the form of a Principal Components Analysis (PCA) is
conducted and this is applied to the Panel Least Squares methodology.
It is observed that the first four components (INV, AP, AR and CASH) account for 62% of
the overall variance of the models outlined in equations (5.3), (5.5) and (5.7). As a result, this
study employs only INV, AP, AR and CASH. Thus, the underlying models are specified as
ܰ ௜ܲ௧ =ߛ଴ + ߛଵܲܥ_ܰܫ ܸ+ ߛଶܲܥ_ܣ ௜ܲ௧+ ߛଷܲܥ_ܣܴ௜௧+ ߛସܲܥ_ܥܣ ܵܪ௜௧+ ߝ௜௧ (5.10)
ܧܸܣ௜௧=ߪ଴ + ߪଵܲܥ_ܰܫ ܸ+ ߪଶܲܥ_ܣ ௜ܲ௧+ ߪଷܲܥ_ܣܴ௜௧+ ߪସܲܥ_ܥܣ ܵܪ௜௧+ ߝ௜௧ (5.11)
ܴܱܣ௜௧=ߩ଴ + ߩଵܲܥ_ܰܫ ܸ+ ߩଶܲܥ_ܣ ௜ܲ௧+ ߩଷܲܥ_ܣܴ௜௧+ ߩସܲܥ_ܥܣ ܵܪ௜௧+ ߝ௜௧ (5.12)
where PC is principal component
The findings are presented in Table 5.8. After the problem of multicollinearity is addressed,
this research observes minor changes to the coefficients but the general conclusion discussed
in the empirical results section is not altered
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Table 5.8: Regression results with Principal Components Analysis
The table reports regression results with net profit, EVA and ROA as dependent variable. T-
statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level
and ***significance at 1 per cent level are reported.
Independent variable Principal Components Analysis
Equation (5.10) Equation (5.11) Equation (5.12)
INV -0.08687*** 0.065331*** 0.029273
-3.455818 2.717893 1.217676
AP -0.132693*** 0.044076*** 0.008529
-8.678082 3.014449 0.583234
AR 0.115812*** -0.123433*** 0.043715
3.984086 -4.440513 1.572515
CASH 0.210024*** -0.04425 -0.138961***
5.137566 -1.131962 -3.554419
VIF 2.7 2.7 1.9
Part B: Sectoral Analysis of the Determinants of Corporate Profitability
5.5.3. Sectoral findings
Table 5.9a and Table 5.9b reports summarised findings on the determinants of corporate
profitability, using net profit as the dependent variable across sectors. The results indicate
that the determinants of corporate profitability vary across sectors.
This section reports the influence of working capital and firm’s characteristics on corporate
profitability across sectors. Firstly, the results indicate that inventory is statistically
significant and positively associated with net profit for three sectors, namely, healthcare,
consumer discretionary and financials. Secondly, the results show that accounts payable is
statistically significant and negatively related with net profit for five sectors, namely,
information technology, consumer discretionary, materials and consumer staples, except for
the industrial sector which exhibits a positive coefficient for accounts payable. Thirdly, the
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findings reveal statistically significant contradicting results for accounts receivable as a
determinant of corporate profitability. While the information technology, healthcare,
financials and materials sectors show a negative relationship between accounts receivable and
net profit, the consumer discretionary, energy and consumer staples sectors reveal a positive
relationship. Fourthly, the findings indicate that cash is statistically significant and positively
associated with net profit for two sectors, namely industrial and financials, except for
consumer discretionary which exhibit a statistically significant negative coefficient for cash.
This evidence shows statistically significant mixed results between size and net profit among
sectors. The healthcare, consumer discretionary and consumer staples sectors display a
positive relationship between size and net profit. On the other hand, the information
technology sector exhibits a negative relationship between size and net profit.
Moreover, it is noted that debt ratio is inversely related to net profit for six sectors, namely
information technology, industrial, consumer discretionary, energy, materials and consumer
staples. Being capital intensive by nature, it is expected that these sectors have high reliance
on debt to finance investments and projects. As a result, it is anticipated that high debt levels
would contribute to higher principal and interest repayments, thereby decreasing profitability.
This is consistent with the empirical findings. It is also noted that liquidity risk is statistically
significant for the consumer discretionary sector.
Based on the above, this study finds evidence supporting the view that sectoral effects
significantly influence the determinants of corporate profitability. It is reported that accounts
payable, accounts receivable and cash exhibit mixed results as determinants of corporate
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profitability across sectors. Among the firm’s characteristics, this thesis finds little empirical
evidence supporting sales growth as a determinant of corporate profitability across sectors.
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Table 5.9a: Determinants of net profit using Panel Least Squares (Conditional Mean) and
Median Regression (Conditional Median)- Bottom 4 sectors
The table reports regression results of the bottom 4 sectors with net profit as dependent variable.
Selected quantiles (Q0.2 and Q0.8) are reported. The independent variables are defined as: INV is
inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is
the change in firm's sales; DR is the firm's debt level; LR is the change in firm's liquidity level; GDPGR
is Gross Domestic Product growth. Independent variables are fully defined in Table 5.2. T-statistics are
shown in italics. Significance for median regression is determined by 95% confidence interval based on
500 bootstrap iterations. *Significance at 10 per cent level, **significance at 5 per cent level and
***significance at 1 per cent level are reported.
Sector: Information Technology
Independent
Variable
Panel Least
Squares
Median
Regression
Bottom 20%
Firms
Top 20%
Firms
INV -0.780603 0.588163 1.50966 0.319224
-0.271537 0.853402 0.917367 0.930598
AP -5.227793*** -0.692268 -2.281257 -0.414604*
-8.599852 -0.99906 -1.215406 -1.716017
AR -1.88852* -0.015684 0.831599 -0.028932
-1.919722 -0.045175 1.287441 -0.105609
CASH -1.626285 -0.376181 -0.078991 0.089731
-1.035881 -0.852035 -0.063455 0.205477
SIZE -0.946693** 0.175793** 0.423669*** 0.051286
-2.532304 2.191077 2.846118 0.831762
SG -0.004125 -0.002847 -0.000632 -0.004486
-0.206484 -0.055932 -0.004588 -0.113634
DR -0.951736*** -0.294556 -1.118756 -0.393889**
-3.606882 -0.525132 -1.010966 -2.239351
LR 0.021763 -0.008499 -0.015152 -0.011153
0.540138 -0.420275 -0.145053 -0.753239
GDPGR -0.63632 -0.403853 -9.502867 -9.483221*
-0.023725 -0.077848 -0.571044 -1.768621
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Table 5.9a – continued
Sector: Healthcare
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression Firms Firms
INV 1.153139** 0.80511 0.28385 0.48268
2.0909 1.43017 0.33233 1.23489
AP -0.3496 0.0549 1.09328 -0.6301
-0.5167 0.09814 0.79602 -1.1385
AR -0.527671** 0.01032 0.02903 -0.0105
-2.271 0.02663 0.0863 -0.0333
CASH -0.0382 -1.511157** -1.370202** 0.10809
-0.0794 -2.2506 -2.4643 0.23574
SIZE 0.298515*** 0.088332* 0.218865** 0.02504
2.95982 1.81596 2.60329 0.74829
SG -0.0024 -0.006 0.0016 -0.0113
-0.1635 -0.1436 0.0411 -0.2879
DR -0.0748 -0.7052 -1.4489 -0.5035
-0.1765 -1.4582 -1.4871 -1.5633
LR 0.03888 0.0598 0.083578** 0.00065
1.27541 1.56482 2.16049 0.02156
GDPGR 5.22524 7.11296 6.89765 -0.9517
0.7527 1.23978 0.74505 -0.2149
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Table 5.9a – continued
Sector: Industrial
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression firms Firms
INV -0.0255 -0.102 -0.1042 -0.1067
-0.265 -1.1393 -0.5838 -0.8465
AP 0.158264*** 0.266317** 0.43029*** 0.234104*
4.32066 2.39485 3.02943 1.68622
AR 0.07845 -0.076 -0.312336** -0.0295
1.48533 -0.6474 -2.4928 -0.386
CASH 0.265757*** 0.254554** 0.23745 0.2579
69.0837 2.06776 1.26523 1.12064
SIZE 0.0505 0.00802 0.02858* 0.0067
1.56199 1.25953 1.75805 1.19169
SG 0.00193 -0.0013 -0.0101 -0.0022
0.51318 -0.1946 -0.8943 -0.315
DR -0.59778*** 0.07846 0.14061 -0.0203
-2.7838 0.89442 0.6546 -0.3115
LR -0.0383 0.03301 0.04599 0.02881
-1.0074 1.61487 0.95231 1.25771
GDPGR 0.48379 -0.4034 0.45085 0.09704
0.17947 -0.3968 0.14153 0.07988
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Table 5.9a – continued
Sector: Consumer Discretionary
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression Firms firms
INV 1.230329*** 0.0352 0.40743 -0.007
4.47611 0.28809 1.26373 -0.0748
AP -0.779444*** 0.07088 -0.2803 0.0546
-3.8615 0.17808 -0.3241 0.20926
AR 1.804804*** 0.13832 0.42026 0.24442
6.24067 0.61073 0.62331 1.00595
CASH -1.970852*** 0.33942 0.28148 0.21515
-7.216 0.98551 0.25633 1.12783
SIZE 0.241501*** 0.01546 0.05595* -0.003
3.89674 1.59418 1.94717 -0.3894
SG 0.0046 0.00299 0.01581 0.00182
0.54343 0.58906 1.00959 0.27185
DR -0.87024*** -0.2213 -0.642638*** -0.1603
-14.734 -1.0727 -2.7041 -1.1855
LR 0.041965*** -0.0005 -0.018 -0.004
2.86754 -0.0376 -0.3901 -0.7482
GDPGR 0.49842 -0.0681 1.01903 -0.2459
0.16097 -0.0498 0.29502 -0.2593
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Table 5.9b: Determinants of net profit using Panel Least Squares (Conditional
Mean) and Median Regression (Conditional Median)- Top 5 sectors
The table reports regression results of the top 5 sectors with net profit as dependent variable.
Selected quantiles (Q0.2 and Q0.8) are reported. The independent variables are defined as:
INV is inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is
firm's size; SG is the change in firm's sales; DR is the firm's debt level; LR is the change in
firm's liquidity level; GDPGR is Gross Domestic Product growth. Independent variables are
fully defined in Table 5.2. T-statistics are shown in italics. Significance for median regression
is determined by 95% confidence interval based on 500 bootstrap iterations. *Significance at
10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent level are
reported.
Sector: Utilities
Independent
Variable
Panel Least
Squares
Median
Regression
Bottom 20%
Firms
Top 20%
firms
INV -54.00722 -22.54152 1.722181 8.250872
-1.095284 -0.497524 0.026319 0.183556
AP -2.990831 -5.691906* -3.771263 -3.333511
-0.927318 -1.797508 -0.947771 -1.058027
AR -4.752767 3.702669 1.045518 0.027128
-0.983627 1.274885 0.27167 0.007212
CASH 1.287077 -0.607281 -0.313389 0.779304
1.448414 -0.551893 -0.24816 0.687676
SIZE -0.021424 0.013926 0.034647 -0.015418
-0.189624 0.439917 1.036634 -0.525553
SG 0.020195 0.012171 -0.004062 -0.030489
1.562494 0.220767 -0.071701 -0.65331
DR 1.112449 -0.157305 -0.291162 -0.514107
1.423174 -0.381653 -0.626373 -1.109125
LR -0.003164 0.132206 0.094353 0.046974
-0.042486 1.317516 0.788328 0.537636
GDPGR -2.249734 -1.672035 1.42015 0.524103
-0.59793 -0.388071 0.295579 0.108212
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Table 5.9b – continued
Sector: Financials
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression Firms firms
INV 0.889683** 1.69253 1.3407 1.50779
2.25119 1.61996 1.3899 1.26065
AP -0.2674 -2.0175 -1.0678 -1.169
-0.4501 -1.4723 -0.8207 -0.8376
AR -0.154822** 0.12001 0.14982 -0.0602
-2.4303 0.26625 0.31919 -0.1177
CASH 1.908025*** 0.52381 -0.1683 0.71157
4.5602 0.36416 -0.1044 0.45313
SIZE 0.01072 0.06084 0.11114 0.01957
0.12594 0.76704 1.34541 0.22603
SG -0.081424* -0.0393 -0.059 -0.0371
-2.0185 -0.3076 -0.4936 -0.2779
DR 0.06943 0.20919 0.19893 -0.0593
0.13576 0.53581 0.47309 -0.1337
LR -0.0511 -0.1264 0.00021 -0.1049
-0.7826 -0.8908 0.00135 -0.7419
GDPGR 4.93237 4.8556 2.45748 -0.3849
1.57669 0.70597 0.33559 -0.0466
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Table 5.9b – continued
Sector: Energy
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression Firms firms
INV -3.857 -1.1925 -1.666 -0.9638
-0.6585 -0.7044 -1.2277 -0.1782
AP -0.0403 1.38078 2.18753 3.07378
-0.024 0.70154 1.29174 1.31337
AR 3.433239** 1.13507 0.83451 0.70349
2.51336 1.43328 1.30704 0.47043
CASH -2.0265 1.29076 1.46686 0.87056
-1.3907 1.62122 1.42959 1.20207
SIZE -0.0519 0.04642 0.131064*** 0.0447
-0.1759 1.30993 3.34913 1.15963
SG 0.00886 0.00066 0.00832 0.00203
0.53607 0.06518 0.34498 0.1735
DR -4.377936*** -0.3337 -0.965 -0.2739
-3.7651 -0.5949 -1.0471 -0.4904
LR 0.12199 -0.0368 -0.0294 -0.0022
1.47107 -1.112 -0.3722 -0.0658
GDPGR -2.4973 5.65531 -0.4777 -3.4935
-0.1364 0.99814 -0.0652 -0.4899
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Table 5.9b – continued
Sector: Materials
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression Firms firms
INV 1.07358 0.24415 -0.3994 0.02808
1.19493 0.48635 -0.5671 0.1272
AP -1.529568*** -0.874491* -1.480559** -0.1195
-2.6302 -1.8755 -2.1079 -0.4194
AR -0.020733** -0.0038 -0.0439 -0.0064
-2.2014 -0.0271 -0.169 -0.0624
CASH -0.3612 0.56435*** 0.24731 0.461828***
-0.8991 2.92954 0.41457 4.34082
SIZE -0.0247 0.019228** 0.059546*** 0.014967***
-0.4527 2.38231 5.74863 3.89804
SG -0.0072 -0.010598* -0.0032 -0.0052
-1.4964 -1.9007 -0.5623 -1.0616
DR -0.302673** -0.259139*** -0.1953 -0.238588***
-2.297 -2.827 -1.0046 -4.8464
LR 0.02374 -0.0083 -0.0019 0.00464
0.79417 -0.569 -0.0687 0.28914
GDPGR 3.85139 -1.0486 1.65577 -0.8945
0.98754 -0.5314 0.49186 -0.7956
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Table 5.9b – continued
Sector: Consumer Staples
Independent Panel Least Median Bottom 20% Top 20%
Variable Squares Regression Firms firms
INV -0.051 -0.3956 -0.3679 -0.0446
-0.1224 -1.6361 -0.8605 -0.1699
AP -1.223789*** -0.4952 -1.214829** -0.0391
-3.3574 -1.1552 -2.2685 -0.1124
AR 0.026953*** 0.01169 0.02446 -0.0005
3.34653 0.10609 0.27209 -0.0084
CASH 0.38694 -0.4908 -0.4751 -0.1251
0.84898 -0.7368 -0.6736 -0.201
SIZE 0.183586*** 0.042609*** 0.045823*** 0.011
2.6859 3.70148 3.13589 0.53902
SG 0.03627 -0.0215 -0.0203 -0.0105
1.47626 -0.8618 -0.6746 -0.4024
DR -0.883075*** -0.695596*** -1.439729*** -0.3531
-4.1898 -2.7969 -3.2227 -1.5404
LR -0.0082 0.03143 0.02801 -0.002
-0.199 0.97164 0.66305 -0.0752
GDPGR -2.2326 -0.6179 -4.7821 -0.2564
-0.5834 -0.1875 -1.0247 -0.0762
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Part C: Fundamental Analysis of Corporate Profitability
5.5.4. Corporate Profitability and Working Capital
Table 5.10 reports on the interaction between corporate profitability and firm’s working
capital. Based on the conditional mean and conditional median analysis, the evidence points
that cash, size and debt ratio are the statistically significant determinants of corporate
profitability for firms with surplus and deficit working capital. It is noted that firms with
surplus and deficit working capital both exhibit a positive and statistically significant cash
coefficient. In sharp contrast to firms with working capital surplus, this chapter documents
that firms with working capital deficit display statistically significant negative accounts
payable coefficient. Furthermore, an analysis of the extreme portfolios reveals that firms with
the worst working capital deficit and the best working capital surplus both exhibit a
significant negative relationship to debt ratio. This is consistent with the findings of Chiou et
al. (2006)32.
5.5.5. Corporate Profitability and Corporate Governance Ratings
Another fundamental factor that is investigated is firm’s corporate governance ratings.
Previous studies such as Joh (2003), Seung-Baek et al. (2004) and Harford et al. (2008) have
explored the relationship between corporate governance and profitability. Their studies report
mixed results between corporate governance and profitability. Table 5.11 details the
determinants of corporate profitability, based on corporate governance ratings. It is noted that
accounts receivable and cash are the statistically significant determinants of corporate profits
32 Chiou et al. (2006) find a significant negative relationship between working capital and debt. With an
increasing debt level, a firm will focus its attention towards working capital management to avoid capital
consumption by accounts receivable and inventories.
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for firms with good and poor corporate governance ratings. In addition, the evidence
indicates that firms with poor corporate governance ratings exhibit a statistically significant
negative relationship to debt ratio. A potential explanation of this could be that a higher debt
can facilitate manager’s expropriation by giving him control over more resources (Faccio et
al., 2001)33.
5.5.6. Corporate Profitability and Firm’s Performance
Table 5.12 reports on the determinants of corporate profitability using firms’ performance as
a fundamental factor. In sharp contrast with profitable firms, it is observed that non-profitable
firms exhibit a statistically significant and positive coefficient for inventory. After comparing
profitable and non-profitable firms, it is noted that accounts payable has more implications on
non-profitable firms. This is evidenced by the statistically significant accounts payable
coefficient of firms in the extreme loss portfolio. Moreover, this study finds that accounts
receivable is statistically significant for profitable firms and firms in the extreme profit
portfolio. Furthermore, this thesis reports that profitable firms display a positive cash
coefficient, while non-profitable firms exhibit a negative cash coefficient. Contrary to
profitable firms and firms in the extreme profit portfolio, this study finds evidence that
suggest that non-profitable firms and firms in the extreme loss portfolio have higher reliance
on debt.
33 Faccio et al. (2001) explore the interaction between debt and corporate governance. Their findings indicate
that the role of debt in corporate governance is dependent on the structure of corporate ownership and control.
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Table 5.10: Determinants of net profit using firm’s working capital as a fundamental
The table reports regression results with net profit as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression (Conditional Median Q0.5) results are
reported for firms with working capital surplus and working capital deficit. Lower tail (bottom 5%) and upper tail (top 5%) regression results for firms with working capital surplus
and working capital deficit are also shown. The independent variables are defined as: INV is inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is
firm's size; SG is the change in firm's sales; DR is the firm's debt level; LR is the change in firm's liquidity level; GDPGR is Gross Domestic Product growth. Independent variables
are fully defined in Table 5.2. T-statistics are shown in italics. Significance for median regression is determined by 95% confidence interval based on 500 bootstrap iterations.
*Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression Working Capital Surplus Working Capital Deficit
Working
Capital Surplus
Working
Capital Deficit
Working
Capital Surplus
Working
Capital Deficit
Bottom 5%
firms
Top 5%
Firms
Bottom 5%
firms
Top 5%
Firms
INV 0.053288 -2.338285*** 0.094621*** -1.058439 0.139419 -0.184011 -1.661651 2.124327
1.208233 -8.325444 2.602613 -0.847838 0.50442 -1.28982 -0.512626 0.467082
AP 0.123404** -0.561639*** -0.00611 -0.559933 0.040303 0.637215** -0.44894 -0.499403
2.225157 -26.08039 -0.098567 -0.78299 0.132942 2.315737 -0.294248 -0.38672
AR 0.010423 0.011963 -0.004634 0.021379 0.009718 -0.006965 0.106041 -0.007575
1.32251 0.255665 -0.241117 0.057001 0.126373 -0.081765 0.694357 -0.009722
CASH 0.278634*** 5.558059*** 0.308205*** 5.222621** 0.297302 0.168325 4.348854 4.416605**
23.15 39.8434 5.372971 2.105593 0.5898 0.49148 1.601481 2.376356
SIZE 0.069437** 0.620016*** 0.013544*** 0.141073*** 0.103901*** 0.003729 0.543797*** 0.052893
2.235053 2.762563 6.093374 3.97466 8.256968 0.752428 3.300798 1.622466
SG -0.000172 -0.004237 -0.000862 -0.008076 0.00635 -0.002182 0.011017 -0.001965
-0.042696 -0.439239 -0.267438 -1.232151 1.01846 -0.708771 0.854176 -0.301023
DR -1.020212*** -1.088619*** -0.117851*** -0.584317*** -0.520551 -0.256478*** -3.889543** -0.277693*
-7.440742 -5.401495 -3.880984 -2.835945 -1.414857 -3.282702 -2.075122 -1.81279
LR -0.003143 -0.151556 -0.004501 -0.298179* -0.006741 0.007962 -0.120856 -0.126531*
-0.401661 -1.336378 -1.450796 -1.891818 -0.326477 0.591712 -0.664838 -1.796279
GDPGR 0.607101 18.59455 -0.514635 4.718832 2.480608 -1.388599 -31.37736 -12.55145
0.294233 0.928382 -1.070225 0.672026 0.637408 -0.822325 -1.031627 -1.595387
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Table 5.11: Determinants of net profit using firm’s corporate governance ratings as a fundamental, 2006-2008
The table reports regression results with net profit as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression (Conditional Median Q0.5) results are
reported for firms with good and poor corporate governance ratings over the period 2006-2008. Lower tail (bottom 5%) and upper tail (top 5%) regression results for firms with
good and poor corporate governance ratings are also shown. The independent variables are defined as: INV is inventory; AP is accounts payable; AR is accounts receivable; CASH
is cash; SIZE is firm's size; SG is the change in firm's sales; DR is the firm's debt level; LR is the change in firm's liquidity level; GDPGR is Gross Domestic Product growth.
Independent variables are fully defined in Table 5.2. T-statistics are shown in italics. Significance for median regression is determined by 95% confidence interval based on 500
bootstrap iterations. *Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression Good Ratings Poor Ratings
Good Ratings Poor Ratings Good Ratings Poor Ratings
Bottom 5%
firms
Top 5%
firms
Bottom 5%
firms
Top 5%
Firms
INV 0.207435 -1.269186 -0.79188 -0.074528 -0.187152 -0.606137 0.247085 -0.134577
0.260525 -1.625404 -1.185103 -0.470549 -0.320607 -0.895871 1.106671 -0.733732
AP 0.434419 0.049039 -0.264752 0.271255 -1.589932** 2.659524* 0.189796 0.169679
1.042903 0.68735 -0.244703 0.712595 -2.088331 1.811395 0.456146 0.512612
AR 1.540294*** 0.318443* 1.931436*** -0.224383 2.438487*** 0.915399 0.108266 0.018428
8.57724 1.757718 2.994433 -0.827665 2.843412 1.380918 0.292862 0.07979
CASH 0.699627*** 0.271469*** 0.705709 0.26508*** 0.472572 0.629413 0.25662 0.268155***
4.073894 58.63086 1.018314 2.747484 0.638895 0.677883 1.545444 2.901808
SIZE 0.068116 -0.023383 0.036385* -0.002191 0.076577 0.019289 0.023477 -0.002258
1.130108 -1.216384 1.752644 -0.164018 1.619219 1.237717 0.74003 -0.167455
SG -0.000171 0.000589 -0.012191 -0.001178 0.35275* 0.030235 0.002337 -0.002528
-0.004089 0.445572 -0.104019 -0.107617 1.771769 0.194288 0.184853 -0.222964
DR 0.00461 -0.039274 -0.20451 -0.249966*** -0.163274 -0.210674 0.152298 -0.380043***
0.031135 -0.369569 -0.589348 -2.692295 -0.264323 -0.931314 0.726056 -4.794373
LR -0.001174 0.009512 -0.014732 -0.003164 0.008863 -0.01387 -0.0005 -0.010904
-0.25658 1.62848 -0.343616 -0.335993 0.154422 -0.397626 -0.028323 -1.072612
GDPGR -0.420165 1.107528 -0.058883 -0.111613 3.990671 2.006781 4.309179 -0.206471
-0.352526 1.082799 -0.021705 -0.073366 0.905972 0.641481 1.510204 -0.157009
*Ratings have been collected from the 2008 WHK Horwath Corporate Governance Report for selected 170 firms.
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Table 5.12: Determinants of net profit using firm’s performance as a fundamental
The table reports regression results with net profit as dependent variable. Panel Least Squares (Conditional Mean) and Median Regression (Conditional Median Q0.5) results are
reported for profitable and non-profitable firms. Lower tail (bottom 5%) and upper tail (top 5%) regression results for profitable and non-profitable firms are also shown. The
independent variables are defined as: INV is inventory; AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the change in firm's sales; DR
is the firm's debt level; LR is the change in firm's liquidity level; GDPGR is Gross Domestic Product growth. Independent variables are fully defined in Table 5.2. T-statistics are
shown in italics. Significance for median regression is determined by 95% confidence interval based on 500 bootstrap iterations. *Significance at 10 per cent level, **significance at
5 per cent level and ***significance at 1 per cent level are reported.
Panel Least Squares Median Regression Profit Loss
Profit Loss Profit Loss
Bottom 5%
firms
Top 5%
Firms
Bottom 5%
firms
Top 5%
firms
INV -1.197237*** 1.767594*** -0.424754* -0.020343 -0.091778 0.388258 1.518986* -0.060931
-17.2128 2.650121 -1.708983 -0.080998 -0.292019 1.141725 1.807801 -0.406514
AP -1.477673*** -2.887953*** -1.455869* -0.669587* 0.191789 -1.399431* -4.094518*** -0.282659
-142.919 -14.87298 -1.896145 -1.927099 0.815875 -1.80954 -2.962716 -1.199948
AR 2.497482*** -0.007482 2.430579** 0.003119 0.032303 2.314497*** 0.03589 -0.00564
156.0498 -0.499219 2.319833 0.198611 0.116038 2.661847 0.931865 -0.523391
CASH 0.432641*** -0.668701 0.433193 -0.717444*** 0.262401 0.429374 -1.037837 0.273171
383.065 -1.322669 0.846113 -2.886194 1.086811 0.678972 -0.92311 1.470042
SIZE 0.147172** -0.088635 0.032273** 0.102312*** 0.028808** -0.006188 0.247306*** 0.011931
2.197558 -0.895288 2.07451 5.207162 1.967877 -0.542758 4.928736 0.869118
SG -0.003498 0.00097 -0.005842 0.001223 -0.018114 -0.003432 0.000726 -0.000155
-0.828333 0.138139 -0.432023 0.625538 -1.37128 -0.339398 0.175969 -0.112583
DR -0.983825*** -1.139846*** -0.184737 -0.275705* -0.598324** -0.321018*** -2.201866** -0.044268
-9.390963 -9.101474 -1.267712 -1.831112 -2.217926 -3.444866 -2.224857 -0.24106
LR 0.011791 0.006184 -0.019781 0.008151 -0.011255 -0.011729 0.002819 -0.008147
0.449259 0.263747 -0.827239 0.911501 -0.756454 -0.579452 0.074171 -0.85257
GDPGR -3.982311 2.170881 -0.216076 -0.523091 -0.752051 2.217913 -0.816956 -0.703676
-0.84785 0.275471 -0.233828 -0.181975 -0.465824 0.901142 -0.096219 -0.228439
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5.6. Conclusion
Departing from conventional studies, this chapter explores the determinants of corporate
profitability by testing net profit, EVA and ROA as measures of corporate profitability and
using working capital, firm’s characteristics and economic conditions as explanatory
variables. This chapter reports that working capital has distinct influences on the three
measures of corporate profitability. Through empirical findings, this study concludes that size
and debt ratio are the determinants of corporate profitability and these inferences are robust to
the three model specifications. In addition, sectoral analysis reveals that the variables
influencing corporate profitability vary across Australian sectors. By analysing extreme
portfolios and controlling for working capital, corporate governance ratings and performance,
the behaviour of firms and the key determinants of corporate profitability are identified. This
study reports that firms with surplus and deficit working capital both exhibit positive cash
coefficient. This investigation also finds a negative relationship between debt ratio and poor
corporate governance ratings. Furthermore, empirical findings substantiate that firms in the
extreme loss portfolio have statistically significant accounts payable, whereas firms in the
extreme profit portfolio have statistically significant accounts receivable.
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Chapter 6: The Interaction between Working
Capital and Corporate Credit Ratings
6.1. Introduction
One area of specific interest to credit rating agencies is cash flow adequacy. The likelihood
that cash flows will be sufficient to cover short-term and long-term debt is critical for
assigning corporate credit ratings. An adverse change in cash flows is an indication of default
risk and a propensity to a decline in corporate credit ratings. In the previous chapters, we
demonstrate that cash is an important determinant of working capital. As a result, it is
important to study the relationship between cash and corporate credit ratings. It is logical to
include the other determinants of working capital to test their relationship with corporate
credit ratings. In that sense, this chapter is unique in that we are not aware of any study that
explores this relationship.
As discussed in Chapter 2, this thesis examines the influence of the determinants of working
capital and firm-specific characteristics on corporate credit ratings. Using a sample of
Australian listed firms over the period 2003-2008 and corporate credit ratings from Standard
& Poor’s, this study analyses the determinants of corporate credit ratings, through the use of
panel least squares and ordered logit models. The evidence shows that cash, inventory and
size are determinants of corporate credit ratings. The rest of this chapter is organized as
follows. Theoretical considerations and hypotheses are formulated. The data and
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methodology employed in the analysis are presented. Discussion of the empirical results is
given, followed by conclusions on the determinants of corporate credit ratings.
6.2. Theoretical considerations
The academic literature in this area is almost inexistent and consequently we have to draw on
the research conducted by the practitioners and in this case mostly on the work carried out by
Standard & Poor’s. An analysis of corporate credit ratings would be incomplete if the criteria
and methodology employed by credit rating agencies is not scrutinized. Since this study uses
corporate credit ratings issued by Standard & Poor’s, the Standard & Poor’s’ criteria and
methodology are briefly discussed. The criteria used by Standard & Poor’s are based on a
balance of quantitative and qualitative measures [Standard & Poor’s (2010)]. While
quantitative measures are based on financial ratios and complex models, qualitative measures
rely on behavioural aspects such as informed reasoning, rationale and judgment.
On the other hand, as reported in Standard & Poor’s (2008), the methodology used by
Standard & Poor’s relies on firm-inherent characteristics (financial factors) and external
characteristics (business factors). The analytical methodology employed by Standard &
Poor’s in corporate credit rating decisions is presented in Table 6.1. Since this study aims at
analysing the influence of working capital on corporate credit ratings, this study directs its
interest to one of the key financial factors, namely cash flow adequacy. Although working
capital plays a pivotal role in cash flow adequacy, the interaction between working capital
and corporate credit ratings deserves more attention.
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However, before addressing the question of whether working capital influences corporate
credit ratings, the pertinent question that deserves attention is why working capital would
affect corporate credit ratings. “Cash flow analysis is usually the single most critical aspect of
credit rating decisions” [Standard & Poor’s (2008)]. Proper management of short-term assets
and short-term liabilities is often associated with the financial and liquidity stability of sound
business practices. Filbeck and Krueger (2005) argue that the goal of working capital
management is to find the desired balance of working capital components. An efficient
management of working capital ensures that vital cash flows are directed and invested wisely
across different business structures.
In addition, corporate finance associates working capital management with short-term
decisions. The importance of working capital lies in the fact that a firm would not be able to
sustain viable long-term capital investments if short-term decisions are mismanaged. Risky
working capital decisions can lead to cash outflows, thereby contributing poor firm
performance and eventually leading to a decline in corporate credit ratings.
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Table 6.1: Analytical methodology of corporate credit ratings
Financial Factors Business Factors
Governance/Risk tolerance/Financial policies Industry Risk
 Management philosophies  Cyclicality
 Leverage goals  Capital intensity 
 Technology risk
 Regulatory/Government
Accounting characteristics and information risk Country risk
 Financial statements and related disclosures  Economic/Political risk
 Financial ratios
Cash flow adequacy Competitive position
 Debt-servicing level  Size
 Funds from operations (FFO)  Diversification
 Working capital swings
 Capital spending requirements
 Shareholder distributions
Capital structure/Asset protection Profitability/Peer group comparisons
 Mix & level of debt employed  Profit potential
 Asset mix  Key profit metrics
Liquidity/Short-term factors Management evaluation
 Legal problems  Operational success
 Lack of insurance coverage  Risk tolerance
 Restrictive covenants in loan agreements
 Debt maturity schedules
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6.3. Hypotheses
Firms with higher accounts payable are expected to have higher cash outflows. As such, firms
with higher accounts payable have a greater propensity to default payments. It is expected
that accounts payable and corporate credit ratings would be negatively associated. A rise in
accounts receivable is related with more incoming revenue and an increase in future cash
inflows. As such, it is predicted that accounts receivable and corporate credit ratings would
be positively associated. An increase in cash holdings is an indication of an improvement in
the liquidity position of a firm and less likelihood of default risk. Consequently, cash and
corporate credit ratings are predicted to be positively related. An increase in inventory can
lead to cash outflows and can be an over-investment of resources. Alternatively, a rise in
inventory is an indication of an increase in demand by consumers. Thus, the influence of
inventory is expected to be mixed on corporate credit ratings. An unfavourable change in
market volatility can lead to an adverse change in cash flow, thereby affecting short-term
asset and liability management and contributing to changes on corporate credit ratings. As a
result, it is expected that market risk and corporate credit ratings would be negatively
associated.
This study posits that an increase in debt ratio is an indication of higher principal and interest
repayments. A rising debt level can result in an adverse change in cash flows, thereby
increasing default risk. Thus, it is expected that corporate credit ratings and debt ratio would
be negatively associated. Moreover, it is anticipated that firms with high sales growth would
be expected to generate more cash flows and revenue, thereby reducing the likelihood of
default risk. Consequently, it is expected that corporate credit ratings and sales growth would
be positively related. Furthermore, it is speculated that large firms would have better
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operational, financing and investment practices than small firms. Large firms are expected to
enjoy a stronger competitive position and larger market share, thereby generating more cash
flows and revenue than small firms. As a result, it is predicted that corporate credit ratings
and size would be positively associated. Summarised version of the hypotheses is illustrated
in Table 6.2
Table 6.2: Hypotheses- Interaction between working capital and corporate credit ratings
Variable name Predicted Sign
Accounts Payable -
Accounts Receivable +
Cash +
Inventory +/-
Market Risk -
Debt Ratio -
Sales Growth +
Size +
6.4. Data
To test for the determinants of corporate credit ratings, a sample of Australian Stock
Exchange (ASX) listed firms is selected by merging annual data from FinAnalysis and
Datastream database over the period 2003-2008. The proposed time period for the analysis is
based on firms with the least missing observations or unavailable observations. Survivors and
non-survivors are included in the panel of 1751 Australian firms for the 2003-2008 period.
Table 6.3 reports the definitions and formulas used for the selected variables.
156
Table 6.3: Variable, definition and source for Chapter 6
Variable Definition Source
C_Ratings Corporate credit ratings Standard & Poor's
AP Short term accounts payable including trade creditors and other creditors FinAnalysis
AR Trade debtors net of provision for bad and doubtful debt plus other debtors FinAnalysis
CASH Total cash including short term deposits FinAnalysis
INV Changes between the beginning and ending inventories Datastream
MR Volatility of All Ordinaries index Datastream
SIZE Natural log of Total Assets FinAnalysis
DR (Short-term Debt+ Long-term Debt)/Total Assets FinAnalysis
SG (Salest – Salest-1)/Salest-1 Datastream
*For measurement purposes, AP, AR, CASH and INV have been deflated by total assets.
This study selects variables which reflect those employed by Standard & Poor’s in their
analytical methodology (see Table 6.1). As such, the selected variables are classified into
financial factors34 and business factors35. Accounts payable, accounts receivable, cash,
inventory and market risk are employed to proxy cash flow adequacy. Debt ratio is used to
quantify capital structure/ asset protection. Size is used to proxy competitive position. Sales
growth is employed as a measure of profitability/peer group comparisons.
Moreover, corporate credit ratings (issuer credit ratings) are collected from Standard &
Poor’s. An analysis of the corporate credit ratings indicates two key data challenges. Firstly,
the relatively low number of entities with corporate credit ratings in Australia is noted and it
is found that 193 entities were provided with corporate credit ratings by Standard & Poor’s
over the 2003-2008 period. Furthermore, it is noted that the 193 entities rated by Standard &
Poor’s encompass both listed and non-listed ASX entities. Secondly, it is observed that the
majority of the 193 entities were not rated on a continuous basis by Standard & Poor’s over
34 Being qualitative in nature, three financial factors, namely, governance/risk tolerance/financial policies,
liquidity/short-term factors, accounting characteristics and information risk are not included in this thesis.
35 Since market risk is being considered under cash flow adequacy, this thesis does not include additional
measures of risk. As a result, two business factors, namely, industry risk and country risk are not considered.
Being qualitative by nature, management evaluation as a business factor is not included in this thesis.
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the 2003-2008 period and another area of concern in data selection proves to be the relatively
low number of corporate credit ratings observations available on the 193 entities from
Standard & Poor’s.
In order to establish a reliable corporate credit ratings data sample, the following approach
was adopted. Firstly, non-listed ASX entities (such as educational institutions and
government agencies) with corporate credit ratings are excluded. Secondly, subsidiaries of
multinational firms that are non-listed ASX entities are left out. Thirdly, entities with
significantly low or missing explanatory variable observations from FinAnalysis and
Datastream database are rejected. The final data sample indicates that corporate credit ratings
of 41 firms can be used. Table 6.4 reports on firm selection and a summarised sample
construction.
Table 6.4: Firm selection
Sample Construction Number of firms Firms lost
Number of firms in original sample 1751
Number of firms with Standard & Poor’s credit ratings 193 1558
Number of firms having credit ratings from original sample 41 1710
In order to resolve estimation problems regarding the irregular and low number of corporate
credit ratings observations over the 2003-2008 period, this study makes the following
assumption: Once a corporate credit rating has been assigned to a firm by Standard & Poor’s,
the corporate credit rating is assumed to remain unchanged until the firm cease to exist or
unless a revised corporate credit rating is mandated by Standard & Poor’s over the period
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under study. This particular assumption allows for an increased number of corporate credit
observations from 57 observations to 172 observations and provides for a more regular
pattern of corporate credit observations for the selected 41 firms.
6.5. Methodology
This study empirically tests the determinants of corporate credit ratings by employing
working capital and firm’s characteristics as explanatory variables. Based on a similar
methodology used by Ashbaugh-Skaife et al. (2006) to examine the determinants of corporate
credit ratings, the following model is adopted36:
Corporate Credit Ratings = ƒ (working capital, firm’s characteristics) (6.1)
where corporate credit ratings refer to the ratings assigned by Standard & Poor’s; the
determinants of working capital refers to accounts payable, accounts receivable, inventory,
cash and market risk; firm’s characteristics refer to size, debt ratio and sales growth
In the data description section, we discuss how the sample is limited to 41 firms. In order to
determine whether these selected 41 firms would have significant implications on this
analysis, this study conducts two additional tests. The first test involves splitting the original
sample of 1751 firms into two sub-samples, namely full sample (1751 firms) and reduced
sample (1710 firms). The full sample consists of firms with and without corporate credit
36 Ashbaugh-Skaife et al. (2006) examine the effects of corporate governance on firm’s credit ratings.
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ratings, whereas, the reduced sample consists of firms without corporate credit ratings only.
Then panel least squares estimation [using Models (6.2) and (6.3) which will be specified
later] is applied to these two samples. We then test if the coefficients of the first sample differ
from the second sample. A statistical difference implies that credit ratings have the tendency
to alter these coefficients.
One argument against the sampling in the first test is that the firms in the two samples of
1751 and 1710 may be consisted of firms with similar characteristics. More importantly these
characteristics may be different from the firms with corporate credit ratings. The alternative is
to have a set of firms that resembles the characteristics of the 41 firms with corporate credit
ratings. Firms with corporate credit ratings are usually large organisation and thus we create
another group of large organisations who do not have corporate credit ratings. As such, the
second test specifically examines two samples, namely the top 50 firms ranked by total assets
and another sample consisting solely of the 41 firms rated by Standard & Poor’s. Similarly,
panel least squares estimation [once more using Models (6.2) and (6.3)] are applied to these
new samples and then a test for the difference for the coefficients are carried out.
We now continue with the specification of Models 6.2 and 6.3. Following the empirical
analysis on the determinants of working capital (Chapter 4) and determinants of corporate
profitability (Chapter 5), this study analyses the implications of employing the selected 41
firms rated by Standard & Poor’s from the original sample of 1751 firms. As a result, the
following working capital and net profit models are adopted:
ܹ ܥ௜௧ =ߚ଴ +ߚଵܣ ௜ܲ௧+ ߚଶܣܴ௜௧+ ߚଷܥܣ ܵܪ௜௧+ ߚସܰܫ ௜ܸ௧+ ߚହܯܴ௜௧+ ߚ଺ܦܴ௜௧ + ߚ଻ ܵܩ௜௧+ ଼ߚ ܼܵܫ ܧ௜௧ +ߝ௜௧
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(6.2)
where WC is working capital; AP is accounts payable; AR is accounts receivable; INV is
inventory; CASH is cash; MR is market risk; DR is the level of debt; SG is the change in
sales; SIZE is size; WC, AP, AR, INV, CASH have been scaled by total assets; ε is error term;  
i is firm i; t is time period t
ܰ ௜ܲ௧ = ∝଴+ ∝ଵ ܣ ௜ܲ௧+ ∝ଶ ܣܴ௜௧+ ∝ଷ ܥܣ ܵܪ௜௧+ ∝ସ ܰܫ ௜ܸ௧+ ∝ହ ܯܴ௜௧+ ∝଺ ܦܴ௜௧+ ∝଻ ܵܩ௜௧+ ∝଼ ܼܵܫ ܧ௜௧ +ߝ௜௧
(6.3)
where NP is net profit scaled by total assets
The next step is to assess how we will incorporate credit ratings into a model that will capture
the determinants of credit ratings. According to Ashbaugh-Skaife et al. (2006), corporate
credit ratings convey ordinal risk assessments. As a result, corporate credit ratings are ranked
according to a rating score in this study. The ratings are classified from AAA (highest rating)
to D (lowest rating). Table 6.5 details the rating classification used in this study.
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To test for the determinants of corporate credit ratings, panel least squares and ordered logit
techniques are employed on model (6.4) below:
ܥ_ܴܽ݅ݐ݊݃ݏ௜௧ =ߛ଴ +ߛଵܣ ௜ܲ௧+ ߛଶܣܴ௜௧+ ߛଷܥܣ ܵܪ௜௧+ ߛସܰܫ ௜ܸ௧+ ߛହܯܴ௜௧+ ߛ଺ܦܴ௜௧+ ߛ଻ ܵܩ௜௧+ ଼ߛ ܼܵܫ ܧ௜௧ + ߝ௜௧
(6.4)
where C_Ratings is credit ratings, ranked on rating score 0 to 6
Table 6.5: Standard & Poor's credit rating classification
Rating Rating Score Grade
AAA 6 Investment
AA+ 5 Investment
AA 5 Investment
AA- 5 Investment
A+ 4 Investment
A 4 Investment
A- 4 Investment
BBB+ 3 Investment
BBB 3 Investment
BBB- 3 Investment
BB+ 2 Speculative
BB 2 Speculative
BB- 2 Speculative
B+ 1 Speculative
B 1 Speculative
B- 1 Speculative
CCC+ 0 Speculative
CCC 0 Speculative
CC 0 Speculative
C 0 Speculative
D 0 Speculative
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6.6. Empirical Results
This section is split into three subsections. The first section focuses on the difference in
means of the working capital model and net profit model. The second section reports on the
descriptive statistics, Pearson correlations coefficient and the Spearman-rank order
correlations coefficient. The third section presents an empirical analysis on the interaction
between working capital and corporate credit ratings.
6.6.1 Difference in means
The first test investigates the difference in means of coefficients of the determinants of
working capital and net profit on the full sample (1751 firms) and reduced sample (1710
firms). The results are reported in Table 6.6. The findings indicate that the difference in
means for the full sample and reduced sample is negligible across the working capital model
and net profit model. In addition, it is noted that the t-statistics for the difference in means in
not statistically significant across the working capital model and net profit model. As such, t-
test statistics for the difference in means confirm the null hypothesis that the two sample
means are equal. In other words, excluding firms with corporate ratings do not influence the
prior results. If we consider the example (see of the coefficients of model 6.2 in Table 6.6, we
observe that the sample with 1751 firms generates a coefficient of 0.13099 and the sample
with 1710 firms generates a coefficient of 0.130966. The difference as reported in the table is
-2.4E-05 which is insignificant. When we look at the difference in the remaining coefficients,
we observe similar insignificant results. Replicating the same exercise using model 6.3
returns the exact insignificant results.
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The second test specifically explores the difference in means of coefficients of the
determinants of working capital and net profit on the top 50 firms ranked by total assets and
another sample consisting solely of the 41 firms rated by Standard & Poor’s. The findings are
reported in Table 6.7. The results show that the difference in means for the top 50 firms
sample and 41 rated firms sample is insignificant across the working capital model and net
profit model. Moreover, it is observed that the t-statistics for the difference in means is not
statistically significant across the working capital model and net profit model. As such, the t-
test statistics for the difference in means confirm the null hypothesis that the two sample
means are equal. If we consider the example (see of the coefficients of model 6.3 in Table
6.7, we note that the sample with the top 50 firms generates a coefficient of 0.001942 and the
sample with the selected 41 firms generates a coefficient of -0.002009. The difference as
reported in the table is 0.003951 which is insignificant. When we look at the difference in the
remaining coefficients, we observe similar insignificant results. Replicating the same exercise
using model 6.2 in Table 6.7 returns the exact insignificant results.
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Table 6.6: Regression results of the full sample (1751 firms) and reduced sample (1710 firms), using working capital and net profit as
dependent variable
Panel least square methodology (with cross-section fixed effects) has been used. The independent variables are defined as: INV is inventory; AP is
accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the change in firm's sales; DR is the firm's debt level; MR is market
risk. Independent variables are fully defined in Table 6.3. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per cent
level and ***significance at 1 per cent level are reported.
Working Capital (model 6.2) Net Profit (model 6.3)
1751 firms 1710 firms Difference in Means 1751 firms 1710 firms Difference in Means
AP -0.13099*** -0.130966*** -2.4E-05 -0.481918*** -0.482299*** 0.000381
-17.88463 -17.38068 -0.002283983 -14.94734 -14.55636 0.008241277
AR -0.133934*** -0.133975*** 4.1E-05 0.912976*** 0.913626*** -0.00065
-12.50474 -12.15678 0.00266781 19.15867 18.65326 -0.009511883
CASH 0.141864*** 0.141859*** 5.00E-06 0.340036*** 0.340105*** -6.9E-05
148.2147 144.0447 0.003640748 82.19739 79.98769 -0.011630894
INV 0.320229*** 0.319452*** 0.000777 2.991051*** 2.999206*** -0.008155
4.856395 4.705597 0.008209998 10.59352 10.32516 -0.020131473
MR -0.13779 -0.126917 -0.010873 1.450854 1.428314 0.02254
-0.289267 -0.251839 -0.015679467 0.618108 0.576055 0.00660166
DR -0.157579** -0.158639* 0.00106 -0.969579*** -0.961126*** -0.008453
-2.006885 -1.960112 0.009400227 -2.740835 -2.638443 -0.016647002
SG -0.003841 -0.003845 4E-06 -0.01177 -0.011736 -3.4E-05
-0.970534 -0.944595 0.000704659 -0.704962 -0.68428 -0.001420519
SIZE -0.062363 -0.064165 0.001802 1.007542*** 1.027671*** -0.020129
-1.25111 -1.239307 0.025073355 4.170885 4.092369 -0.057767969
# Full sample refers to the original sample consisting of 1751 firms
# Reduced sample refers to only 1710 firms, after 41 firms with corporate credit ratings have been excluded
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Table 6.7: Regression results of the top 50 firms ranked by total assets and 41 firms rated by Standard & Poor’s, using working capital
and net profit as dependent variable
Panel least square methodology (with cross-section fixed effects) has been used. The independent variables are defined as: INV is inventory; AP is accounts
payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the change in firm's sales; DR is the firm's debt level; MR is market risk.
Independent variables are fully defined in Table 6.3. T-statistics are shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and
***significance at 1 per cent level are reported.
Working Capital (model 6.2) Net Profit (model 6.3)
Top 50 firms 41 rated firms Difference in Means Top 50 firms 41 rated firms Difference in Means
AP -0.402192 -0.623795*** 0.221603 0.094535 -0.871815 0.96635
-1.520247 -2.798204 0.640549078 0.295083 -0.88669 0.934484236
AR 0.071305 0.785824*** -0.714519 -0.029164 -0.315661 0.286497
0.237815 3.277407 -1.861142617 -0.064497 -0.312966 0.259195933
CASH -0.570854*** -0.296091** -2.75E-01 0.436631** 0.995694* -0.559063
-4.132383 -2.473585 -1.503176552 2.226923 1.892709 -0.995804597
INV 0.9262*** 0.368193 0.558007 0.015796 -0.744266 0.760062
3.677206 1.210702 1.413117762 0.058276 -0.470554 0.473636243
MR -0.079231 -0.111992 0.032761 -0.042516 -0.531366 0.48885
-0.872101 -1.25029 0.256784834 -0.400691 -1.297567 1.155582223
DR 0.001179 -0.006491 0.00767 -0.059176 -0.259515 0.200339
0.017166 -0.095926 0.0795423 -0.806443 -0.781533 0.589110559
SG -0.019047 -0.004849 -0.014198 0.018405 0.059598 -0.041193
-0.907549 -0.253684 -0.500165538 0.692577 0.768637 -0.502566011
SIZE 0.00798 0.046109** -0.038129 0.001942 -0.002009 0.003951
0.404456 2.639356 -1.446863238 0.091757 -0.025822 0.049005943
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6.6.2. Descriptive Statistics
Table 6.8 presents the descriptive statistics, namely mean and median for variables used in
the corporate credit ratings analyses for the selected 41 firms37. The mean and median credit
ratings indicate that the firms’ credit ratings are of investment grade as the mean and median
of corporate ratings (C_RATINGS) is 3.33 and 3.00 respectively. This indicates that the
selected 41 firms on average have access to external finance in the event of a cash deficiency.
An analysis of cash and debt ratio indicates that the selected 41 firms hold excess cash over
debt ratio, which exhibits the strong debt-servicing level of the firms.
Table 6.8: Description of variables- 41 selected firms
Descriptive statistics on key variables for Australian based publicly traded firms from the 2003-
2008 sample. The table outlines the observed mean and median of each variable for the period.
N is the number of non-missing observations in the sample for each variable.
Variables Mean Median N
C_RATINGS 3.33 3.00 172
AP 0.61 0.09 213
AR 0.88 0.07 223
CASH 0.44 0.03 219
INV 1.39 0.08 137
MR 0.074 0.080 6T
SIZE 22.49 22.48 225
DR 0.27 0.25 212
SG 0.18 0.14 122
T represents time period of 6 years
Table 6.9a and Table 6.9b report the Pearson correlations coefficient and the Spearman-rank
order correlations coefficient respectively. It is observed that only market risk is positively
correlated with corporate credit ratings, whereas accounts payable, accounts receivable, cash
37 The variables used in this study have been scaled by total assets. As a result, the units of measurement are
expressed in terms of ratios.
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and inventory are negatively correlated with corporate credit ratings. Among firm’s
characteristics, Pearson correlations indicate that while size is positively correlated with
corporate credit ratings, debt ratio and sales growth exhibit a weak negative correlation with
corporate credit ratings. The strong positive correlation between size and corporate credit
ratings can be explained through the economies of scale, diversification and stronger market
share enjoyed by large firms.
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Table 6.9a: Pearson correlations coefficients- 41 selected firms
C_RATINGS AP AR CASH INV MR DR SG SIZE
C_RATINGS 1
AP -0.36 1
AR -0.37 0.87 1
CASH -0.59 0.32 0.47 1
INV -0.28 0.65 0.46 -0.02 1
MR 0.08 0.1 0.15 0.1 -0.06 1
DR -0.01 -0.57 -0.64 -0.13 -0.47 -0.13 1
SG -0.01 -0.15 -0.22 -0.03 -0.04 -0.12 0.25 1
SIZE 0.66 -0.39 -0.52 -0.5 -0.2 -0.06 0.06 -0.01 1
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Table 6.9b: Spearman-rank order correlations coefficients- 41 selected firms
C_RATINGS AP AR CASH INV MR DR SG SIZE
C_RATINGS 1
AP -0.41 1
AR -0.38 0.91 1
CASH -0.36 0.06 0.08 1
INV -0.39 0.63 0.61 0.04 1
MR 0.32 -0.5 -0.37 -0.38 -0.48 1
DR 0.04 -0.61 -0.62 -0.06 -0.42 0.42 1
SG 0.16 -0.24 -0.21 -0.25 -0.21 0.26 0.06 1
SIZE 0.51 -0.42 -0.49 -0.17 -0.25 0.11 0.21 0.05 1
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6.6.3. Interaction between Working Capital and Corporate Credit Ratings
Table 6.10 presents the results of the ordered logit regression of model (6.4).
Table 6.10: Regression results with corporate credit ratings as dependent variable-
Ordered Logit Regression
The ordered logit model is reported. The independent variables are defined as: INV is inventory;
AP is accounts payable; AR is accounts receivable; CASH is cash; SIZE is firm's size; SG is the
change in firm's sales; DR is the firm's debt level; MR is market risk. Independent variables are
fully defined in Table 6.3. T-statistics of the panel least squares model and Z-statistics of the
ordered logit model are shown in italics.*Significance at 10 per cent level, **significance at 5
per cent level and ***significance at 1 per cent level are reported.
Ordered Logit
AP -10.74769
-0.572079
AR 6.73627
0.398137
CASH -26.87373**
-2.550073
INV -21.90956*
-1.676846
MR 13.07352
1.351301
DR -5.794804
-1.187974
SG 0.926409
0.534367
SIZE 1.454447***
2.777712
The ordered logit model reports on whether working capital and firm’s characteristics
influence the determination of corporate credit ratings. The model is relatively significant
with a pseudo R2 of 0.54. This study reports cash and inventory as statistically significant.
Contrary to the predictions, it is noted that the coefficient of cash is negative. This empirical
finding indicates that better cash holdings do not necessarily relate to improved corporate
credit ratings. Alternatively, this finding suggests that firms with investment grade credit
ratings prefer to invest cash holdings rather than hold cash for precautionary or transactionary
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motives. Furthermore, the statistically significant negative coefficient of cash can also be
explained by the preference of firms to raise finance through debt markets. Since, firms with
investment grade credit ratings have better access to debt markets, these firms prefer to raise
finance through debt markets rather than rely on internal resources. Moreover, the negative
coefficient of inventory indicates that an over-investment in inventory is attributed with poor
corporate credit ratings. Among firm’s characteristics, this analysis reports size as statistically
significant. Consistent with the predictions, it is noted that the coefficient of size is positive.
This confirms the hypothesis that large size firms, which exhibit economies of scale,
diversification and higher market share enjoy better corporate credit ratings. Furthermore, the
findings reveal that accounts payable, accounts receivable, market risk, debt ratio and sales
growth are statistically insignificant.
The above model can be criticised with a multicollinearity problem. The correlations
coefficients of Tables 6.9a and 6.9b indicate that some variables are correlated. To resolve
this issue, highly correlated variables are consequently dropped from general model (6.4) and
the following specific model is tested
ܥ_ܴܽ݅ݐ݊݃ݏ௜௧ = ߱ ଴ + ߱ ଵܥܣ ܵܪ௜௧+ ߱ଶܰܫ ௜ܸ௧+ ߱ଷܯܴ௜௧+ ߱ସܦܴ௜௧+ ߱ହ ܵܩ௜௧+ ߱଺ ܼܵܫ ܧ௜௧+ ߝ௜௧
(6.5)
The results of the above specific model are shown in Table 6.11 and when the specific model
(6.5) is compared with the general model (6.4), major changes are not observed in the
findings. After the problem of multicollinearity is dealt with, minor changes to the
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coefficients is noted but the general conclusion discussed in the empirical results section do
not change.
Table 6.11: Regression results with corporate credit ratings as dependent variable-
Multicollinearity and Ordered Logit Regressions
The table reports regression results with credit ratings as dependent variable. Z-statistics are
shown in italics.*Significance at 10 per cent level, **significance at 5 per cent level and
***significance at 1 per cent level are reported.
Independent variable Ordered Logit
Model (6.4) Model (6.5)
AP -10.74769
-0.572079
AR 6.73627
0.398137
CASH -26.87373** -27.44157***
-2.550073 -2.647715
INV -21.90956* -25.85848**
-1.676846 -2.141202
MR 13.07352 13.75653
1.351301 1.446458
DR -5.794804 -5.072498
-1.187974 -1.345033
SG 0.926409 1.005609
0.534367 0.578653
SIZE 1.454447*** 1.458726***
2.777712 2.970125
6.7. Conclusion
This chapter examines the interactions of corporate credit ratings with the determinants of
working capital and firm-specific characteristics. By using the ordered logit model, the
findings indicate that determinants of working capital and firm-specific characteristics
influence the determination of corporate credit ratings. Although the low number of corporate
credit ratings observations is a limiting factor, this study successfully provides empirical
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evidence on the interaction of the determinants of working capital with corporate credit
ratings. It appears that cash, inventory and size affect corporate credit ratings.
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Chapter 7: Conclusion
7.1. Overview
This chapter concludes this thesis. The first section identifies the unique characteristics and
findings of this research. The second part summarises the findings of each of the empirical
chapters and then we show the key contributions of this thesis. The third part focuses on the
limitations of this research. As this area is a fertile soil for research, the last part of this
chapter proposes other research projects that can be undertaken in this area.
7.2. Originality of research
The uniqueness of this thesis is demonstrated by the application of pioneering theoretical
considerations and stimulating models in this field of research. An innovation in this area of
research is the examination of whether or not operational risk and market risk are the
determinants of working capital. Through advanced quantitative techniques and batteries of
robustness tests, the empirical results provide mixed evidence of risk as the fifth determinant
of working capital. Originality in this field of research is the use of EVA to investigate the
relationship between corporate profitability and the determinants of working capital. The
findings indicate that the determinants of working capital have distinct influences on the three
measures of profitability (net profit, EVA, ROA). By venturing into a novel area of working
capital management research, this thesis examines the interaction between corporate credit
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ratings and the determinants of working capital. The results show that cash, inventory and
size affect corporate credit ratings.
From a methodological advancement perspective in working capital management, the
exclusivity of this thesis lies in the use of advanced econometric techniques such as dynamic
panel data and median regression. In a groundbreaking attempt to address the identification
problem in working capital management research, this thesis employs the Principal
Components Analysis and two-stage least square methods. An effort to either identify or
address this identification problem has never been attempted by previous researchers.
However, the uniqueness of this thesis is further reflected by confronting the identification
problem. A specific area where this thesis has contributed is outlined in the key contribution
sections.
7.3. Summary
Research questions were identified in Chapter 1 and hypotheses were developed in Chapter 2.
The research questions and hypotheses are summarized at the end of Chapter 1 and Chapter 2
respectively. The empirical Chapters 4, 5 and 6 provide elaborate answers to the questions
and test for the hypotheses. It is worth summarizing these empirical chapters in this section.
Chapter 4 examines whether risk is the fifth determinant of working capital. Consequently,
operational risk and market risk have been tested as potential determinants using panel least
squares, dynamic panel and median regression. The full sample, sectoral and extreme firms
data sets have been employed to provide a comprehensive analysis in the identification of risk
as the fifth determinant of working capital management. It is shown in this chapter that risk is
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a new and important determinant of working capital and this gives rise to the use of a risk
adjusted working capital model (RAWCM). In particular, Australian firms must control for
operational risk. When we look at the evidence of the full sample, it shows that not all firms
are required to use the RAWCM but it is clear that the evidence does not rule out the
RAWCM. Not every sector will use the RAWCM although there are instances where it
works. Analysis of the extreme firms data sets show that RAWCM is particularly important
to firms with low sales, large organisations and high leveraged firms. In the end, this chapter
cannot reject the RAWCM as it is an important model for a number of organisations. On a
different note, the results from this chapter do not support the window dressing strategy.
Chapter 5 investigates whether the determinants of working capital influence three corporate
profitability measures (net profit, EVA and ROA). The use of EVA as a corporate
profitability measure is a novelty in this field of research. The full sample, sectoral and
extreme firms data sets allow for an exhaustive analysis, which facilitates an accurate
examination of the relationship between the determinants of working capital and corporate
profitability measures. It is shown in this chapter that the determinants of working capital
have distinct influences on the three corporate profitability measures and implying that
efficient working capital management can be value enhancing. The evidence of the full
sample suggests that Australian firms must aggressively manage the determinants of working
capital as they tend to respond differently to corporate profitability. The sectoral analysis
reinforces the view that the determinants of corporate profitability vary across Australian
sectors. Interestingly, the extreme firms analysis reveals that the management of accounts
receivable and accounts payable is a key distinguishing factor between profitable and non-
profitable Australian firms. The evidence of the extreme firms analysis also suggests that
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Australian firms can improve their corporate governance ratings by exercising better control
over debt.
Chapter 6 explores the interaction between the determinants of working capital and corporate
credit ratings. The ordered logit regression technique is employed to test the relationship
between the determinants of working capital and corporate credit ratings. Interestingly, the
evidence shows that large cash holdings do not necessarily equate to investment-grade credit
ratings for Australian firms. In addition, the findings indicate that an over-investment in
inventory has the potential to generate corporate credit ratings downgrades. Furthermore, the
results demonstrate that size is an important determinant of corporate credit ratings, whereby
large size Australian firms generally hold investment-grade credit ratings. The important
conclusion that can be drawn from this chapter is that cash and inventory as determinants of
working capital play a vital role in corporate credit ratings.
7.4. Key contributions
This section provides answers to research questions addressed in Chapter 1 and Chapter 2:
 The results show that there are four determinants of working capital, namely cash,
inventory, accounts payable and operational risk. Interestingly, accounts receivable is not
a determinant in Australia. This thesis does not find sufficient evidence in relation to
market risk either.
 The RAWCM is applicable to the consumer discretionary sector.
 Fundamental analysis of firms in extreme portfolios shows that the determinants of
working capital vary for firms with different sales, size, leverage and profitability.
178
 The results reveal that high sales firms hold large inventory levels, whereas small
firms have significant cash holdings.
 Low leverage firms have a preference for the use of internal resources rather than
external finance.
 Operational risk is a determinant of working capital for low sales firms, large firms
and leveraged firms.
 The proposition of window dressing strategy does not hold when it comes to working
capital of Australian firms.
 Determinants of working capital have distinct influences on net profit, ROA and EVA.
 Sectoral effects influence the determinants of corporate profitability.
 Fundamental analysis of firms in extreme portfolios indicates that the determinants of
corporate profitability vary for firms with different working capital, corporate governance
ratings and performance.
 Firms with the highest surplus and worst deficit working capital both exhibit positive
cash coefficient.
 Evidence associating debt ratio with poor corporate governance ratings is found.
 The findings substantiate that non-profitable firms are dependent on accounts payable,
whereas profitable firms are dependent on accounts receivable.
 The findings indicate that cash, inventory and size are the determinants of corporate credit
ratings.
 Dynamic panel data and median regression methodologies can be applied to working
capital management research.
 Principal Components Analysis and two-stage least square methods can be used to
address the identification issue in working capital management.
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Furthermore, this section sums up the predicted hypotheses mentioned in Chapter 2 and
presents the actual results. Table 7.1 provides an overview of the findings on the determinants
of working capital, determinants of corporate credit ratings and determinants of corporate
profitability respectively. The actual signs reported are for the full sample of firms.
*Significance at 10 per cent level, **significance at 5 per cent level and ***significance at 1 per cent level are
reported.
Table 7.1: Summary of predicted hypothesis and actual results
Determinants of working capital Predicted Actual
Accounts Payable - -***
Accounts Receivable + -
Cash + -***
Inventory + / - +***
Operational Risk + / - +***
Market Risk + / - +
Determinants of corporate credit ratings Predicted Actual
Accounts Payable - -
Accounts Receivable + +
Cash + -**
Inventory +/- -*
Market Risk - +
Debt Ratio - -
Sales Growth + +
Size + +***
Determinants of corporate profitability Predicted Actual
Net profit EVA ROA
Accounts Payable - + +** -*
Accounts Receivable + +* +** +
Cash +/- - - -
Inventory +/- + - +
Liquidity Risk - -* - +
Size +/- +*** +** +***
Debt Ratio +/- -* -*** -***
Sales Growth + - -* -***
GDP Growth +/- - - -
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7.5. Limitations of research
One of the major limitations in this study is missing observations. Whilst the initial data
collection of Australian firms was extensive (1989 to 2008), it was noted that the number of
missing observations was significant. Following preliminary data analysis, the time period
was narrowed to 2003-2008 to circumvent econometric problems. In addition, the world
environment has rapidly changed since the GFC. As such, Australian firms have inevitably
altered their working capital management practices. Consequently, this study does not reflect
on working capital management practices post-GFC. Moreover, the findings of this study
relate to Australian firms and to a specific time period (2003-2008). As a result,
generalization of the findings is difficult to determine because of a lack of comparable studies
in the world.
7.6. Directions for future research
The work undertaken in this thesis reinforces the view that working capital management
research is distinctive and under researched compared to other conventional areas of finance
research. While this thesis attempts to cover the popular aspects of working capital
management research, there is still room for further research. Although the suggested
research areas are beyond the scope of this thesis, they are important in better understanding
working capital management.
Future studies can explore the evolution of working capital management from a pre-GFC
period to post-GFC period. Value-added insights can be gained by examining how working
capital management has been impacted by the GFC. Furthermore, this would provide vital
information on how to address working capital management during a financial crisis. Another
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area for further development would be to explore the contribution of working capital
management on equity returns. Measures such as Sharpe ratio, Jensen’s alpha and Treynor
ratio can be employed to test whether working capital influence equity returns. Although this
thesis has developed the RAWCM, there are still numerous risk measures that can be tested.
The influence of interest rate risk, foreign exchange risk, business risk, political risk and
competitor risk on working capital management could be analysed in future studies. A further
possibility for research is the development of a risk-adjusted working capital rating. While
the market is primarily concerned with corporate credit ratings, the availability of a risk-
adjusted working capital rating can provide better information on the working capital status
of a firm and help identify its survival probability from a short-term liquidity perspective.
Similarly, the traditional working capital ratio can be upgraded to a risk-adjusted working
capital ratio. Furthermore, these analyses should be replicated in emerging markets to test the
validity of the reported findings. Another key observation is that there are only a small
proportion of firms with corporate credit ratings and the reason for this is largely because of
the cost of obtaining such accreditation. It is important for future researchers to study how
cost effective credit rating models can be developed. These models could rely on publicly
available information to determine the corporate credit ratings.
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General Appendix
Table 7.2: MSCI- Sector classification Source: MSCI. http://www.msci.com/products/indices/sector/gics/
Sector Industry Group Industry Sub-Industry
10 Energy 1010 Energy 101010 Energy Equipment & Services 10101010 Oil & Gas Drilling
10101020 Oil & Gas Equipment & Services
101020 Oil, Gas & Consumable Fuels 10102010 Integrated Oil & Gas
10102020 Oil & Gas Exploration & Production
10102030 Oil & Gas Refining & Marketing
10102040 Oil & Gas Storage & Transportation
10102050 Coal & Consumable Fuels
15 Materials 1510 Materials 151010 Chemicals 15101010 Commodity Chemicals
15101020 Diversified Chemicals
15101030 Fertilizers & Agricultural Chemicals
15101040 Industrial Gases
15101050 Specialty Chemicals
151020 Construction Materials 15102010 Construction Materials
151030 Containers & Packaging 15103010 Metal & Glass Containers
15103020 Paper Packaging
151040 Metals & Mining 15104010 Aluminium
15104020 Diversified Metals & Mining
15104030 Gold
15104040 Precious Metals & Minerals
15104050 Steel
151050 Paper & Forest Products 15105010 Forest Products
15105020 Paper Products
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Sector Industry Group Industry Sub-Industry
20 Industrials 2010 Capital Goods 201010 Aerospace & Defence 20101010 Aerospace & Defence
201020 Building Products 20102010 Building Products
201030 Construction & Engineering 20103010 Construction & Engineering
201040 Electrical Equipment 20104010 Electrical Components & Equipment
20104020 Heavy Electrical Equipment
201050 Industrial Conglomerates 20105010 Industrial Conglomerates
201060 Machinery 20106010 Construction & Farm Machinery & Heavy Trucks
20106020 Industrial Machinery
201070 Trading Companies & Distributors 20107010 Trading Companies & Distributors
2020
Commercial & Professional
Services 202010 Commercial Services & Supplies 20201010 Commercial Printing
20201020
Data Processing Services -- Discontinued effective
04/30/2003.
20201030 Diversified Commercial & Professional Services
20201040 Human Resource & Employment Services
20201050 Environmental & Facilities Services
20201060 Office Services & Supplies
20201070 Diversified Support Services
20201080 Security & Alarm Services
2020
Commercial & Professional
Services 202020 Professional Services 20202010 Human Resource & Employment Services
(continued)
20202020 Research & Consulting Services
2030 Transportation 203010 Air Freight & Logistics 20301010 Air Freight & Logistics
203020 Airlines 20302010 Airlines
203030 Marine 20303010 Marine
203040 Road & Rail 20304010 Railroads
20304020 Trucking
203050 Transportation Infrastructure 20305010 Airport Services
20305020 Highways & Railtracks
20305030 Marine Ports & Services
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Sector Industry Group Industry Sub-Industry
25 Consumer Discretionary 2510 Automobiles & Components 251010 Auto Components 25101010 Auto Parts & Equipment
25101020 Tires & Rubber
251020 Automobiles 25102010 Automobile Manufacturers
25102020 Motorcycle Manufacturers
2520 Consumer Durables & Apparel 252010 Household Durables 25201010 Consumer Electronics
25201020 Home Furnishings
25201030 Homebuilding
25201040 Household Appliances
25201050 Housewares & Specialties
252020 Leisure Equipment & Products 25202010 Leisure Products
25202020 Photographic Products
252030 Textiles, Apparel & Luxury Goods 25203010 Apparel, Accessories & Luxury Goods
25203020 Footwear
25203030 Textiles
2530 Consumer Services 253010 Hotels, Restaurants & Leisure 25301010 Casinos & Gaming
25301020 Hotels, Resorts & Cruise Lines
25301030 Leisure Facilities
25301040 Restaurants
253020 Diversified Consumer Services 25302010 Education Services
25302020 Specialized Consumer Services
2540 Media 254010 Media 25401010 Advertising
25401020 Broadcasting
25401025 Cable & Satellite
25401030 Movies & Entertainment
25401040 Publishing
2550 Retailing 255010 Distributors 25501010 Distributors
255020 Internet & Catalogue Retail 25502010 Catalogue Retail
25502020 Internet Retail
255030 Multiline Retail 25503010 Department Stores
25503020 General Merchandise Stores
255040 Specialty Retail 25504010 Apparel Retail
25504020 Computer & Electronics Retail
25504030 Home Improvement Retail
25504040 Specialty Stores
25504050 Automotive Retail
25504060 Home furnishing Retail
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Sector Industry Group Industry Sub-Industry
30 Consumer Staples 3010 Food & Staples Retailing 301010 Food & Staples Retailing 30101010 Drug Retail
30101020 Food Distributors
30101030 Food Retail
30101040 Hypermarkets & Super Centres
3020 Food, Beverage & Tobacco 302010 Beverages 30201010 Brewers
30201020 Distillers & Vintners
30201030 Soft Drinks
302020 Food Products 30202010 Agricultural Products
30202020
Meat, Poultry & Fish (discontinued, effective March 28
2002)
30202030 Packaged Foods & Meats
302030 Tobacco 30203010 Tobacco
3030 Household & Personal Products 303010 Household Products 30301010 Household Products
303020 Personal Products 30302010 Personal Products
35 Health Care 3510 Health Care Equipment & Services 351010 Health Care Equipment & Supplies 35101010 Health Care Equipment
35101020 Health Care Supplies
351020 Health Care Providers & Services 35102010 Health Care Distributors
35102015 Health Care Services
35102020 Health Care Facilities
35102030 Managed Health Care
351030 Health Care Technology 35103010 Health Care Technology
3520
Pharmaceuticals, Biotechnology &
Life Sciences 352010 Biotechnology 35201010 Biotechnology
352020 Pharmaceuticals 35202010 Pharmaceuticals
352030 Life Sciences Tools & Services 35203010 Life Sciences Tools & Services
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Sector Industry Group Industry Sub-Industry
40 Financials 4010 Banks 401010 Commercial Banks 40101010 Diversified Banks
40101015 Regional Banks
401020 Thrifts & Mortgage Finance 40102010 Thrifts & Mortgage Finance
4020 Diversified Financials 402010 Diversified Financial Services 40201010 Consumer Finance -- Discontinued effective 04/30/2003.
40201020 Other Diversified Financial Services
40201030 Multi-Sector Holdings
40201040 Specialized Finance
402020 Consumer Finance 40202010 Consumer Finance
402030 Capital Markets 40203010 Asset Management & Custody Banks
40203020 Investment Banking & Brokerage
40203030 Diversified Capital Markets
4030 Insurance 403010 Insurance 40301010 Insurance Brokers
40301020 Life & Health Insurance
40301030 Multi-line Insurance
40301040 Property & Casualty Insurance
40301050 Reinsurance
4040 Real Estate 404010
Real Estate -- Discontinued effective
04/28/2006 40401010 Real Estate Investment Trusts
40401020 Real Estate Management & Development
404020 Real Estate Investment Trusts (REITs) 40402010 Diversified REIT's
40402020 Industrial REIT's
40402030 Mortgage REIT's
40402040 Office REIT's
40402050 Residential REIT's
40402060 Retail REIT's
40402070 Specialized REIT's
404030 Real Estate Management & Development 40403010 Diversified Real Estate Activities
40403020 Real Estate Operating Companies
40403030 Real Estate Development
40403040 Real Estate Services
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Sector Industry Group Industry Sub-Industry
45 Information Technology 4510 Software & Services 451010 Internet Software & Services 45101010 Internet Software & Services
451020 IT Services 45102010 IT Consulting & Other Services
45102020 Data Processing & Outsourced Services
451030 Software 45103010 Application Software
45103020 Systems Software
45103030 Home Entertainment Software
4520
Technology Hardware &
Equipment 452010 Communications Equipment 45201020 Communications Equipment
45201010
Networking Equipment -- Discontinued effective
04/30/2003.
45201020
Telecommunications Equipment -- Discontinued effective
04/30/2003.
452020 Computers & Peripherals 45202010 Computer Hardware
45202020 Computer Storage & Peripherals
452030
Electronic Equipment, Instruments &
Components 45203010 Electronic Equipment & Instruments
45203015 Electronic Components
45203020 Electronic Manufacturing Services
45203030 Technology Distributors
452040 Office Electronics 45204010 Office Electronics
452050 Semiconductor Equipment & Products 45205010
Semiconductor Equipment -- Discontinued effective
04/30/2003.
45205020 Semiconductors -- Discontinued effective 04/30/2003.
4530
Semiconductors & Semiconductor
Equipment 453010
Semiconductors & Semiconductor
Equipment 45301010 Semiconductor Equipment
45301020 Semiconductors
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Sector Industry Group Industry Sub-Industry
50
Telecommunication
Services 5010 Telecommunication Services 501010 Diversified Telecommunication Services 50101010 Alternative Carriers
50101020 Integrated Telecommunication Services
501020 Wireless Telecommunication Services 50102010 Wireless Telecommunication Services
55 Utilities 5510 Utilities 551010 Electric Utilities 55101010 Electric Utilities
551020 Gas Utilities 55102010 Gas Utilities
551030 Multi-Utilities 55103010 Multi-Utilities
551040 Water Utilities 55104010 Water Utilities
551050
Independent Power Producers & Energy
Traders 55105010 Independent Power Producers & Energy Traders
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Table 7.3: Corporate governance ratings Source: 2008 WHK Corporate Governance Report
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191
192
193
194
195
196
197
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Table 7.4: Corporate credit ratings
Source: Standard & Poor’s
Organization Rating Rating Date
Alcoa of Australia Ltd. A- 2003
AMP Bank Ltd. BBB+ 2003
AMP Group Holdings Ltd. BBB+ 2003
AMP Life Ltd. A+ 2003
Aristocrat Leisure Ltd. BB- 2003
Australian Health Management Group Ltd. BBpi 2003
Australian National University (The) AA+ 2003
Australian Unity Health Ltd. BBB+ 2003
AWB Ltd. BBB 2003
BHP Billiton Ltd. A+ 2003
BHP Billiton Marine & General Insurances Pty Ltd. A+ 2003
BOC Ltd. A 2003
Burns, Philp & Co. Ltd. B+ 2003
Calliden Insurance Ltd. BBB 2003
CFS Retail Property Trust A 2003
Chubb Insurance Co. of Australia AA 2003
Coles Group Ltd. BBB 2003
Credit Agricole CIB Australia Ltd. AA- 2003
CSR Ltd. BBB+ 2003
Daimler Australia/Pacific Pty Ltd. BBB 2003
Delta Office Fund BBB+ 2003
DUET Group BBB- 2003
Energy Partnership (Gas) Pty Ltd. BBB 2003
Fairfax Media Ltd. BBB 2003
Ford Credit Australia Ltd. BBB- 2003
Ford Motor Co. of Australia Ltd. BBB- 2003
Genworth Financial Mortgage Indemnity Ltd. A- 2003
GIO General Ltd. A 2003
Investa Property Group BBB+ 2003
Investa Property Trust BBB+ 2003
Jupiters Ltd. BBB+ 2003
Lend Lease Corp. Ltd. BBB 2003
Medibank Private Ltd. BBB+ 2003
Mitsui & Co. (Australia) Ltd. BBB+ 2003
Munich Reinsurance Co. of Australasia Ltd. A+ 2003
National Mutual Life Association of Australasia Ltd. AA- 2003
Origin Energy Ltd. A- 2003
PrefSure Life Ltd. BBB 2003
QIC Shopping Centre Fund A- 2003
Rinker Group Ltd. BBB+ 2003
Ronin Property Group BBB+ 2003
Ronin Property Trust BBB+ 2003
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Organization Rating Rating Date
Southcorp Ltd. BB+ 2003
Southern Cross Airports Corporation Holdings Ltd. BBB- 2003
Suncorp Life and Superannuation Ltd. A 2003
Suncorp Metway Insurance Ltd. A 2003
Suncorp-Metway Ltd. A 2003
Swiss Re Australia Ltd. AA 2003
Swiss Re Life & Health Australia Ltd. AA 2003
Symbion Health Ltd. BB 2003
TOWER Australia Group Ltd. BB+ 2003
TOWER Australia Ltd. BBB+ 2003
TOWER Holdings (Australia) Pty Ltd. BB+ 2003
Transurban Finance Co. Pty Ltd. BBB+ 2003
United Energy Distribution Holdings Pty Ltd. BBB 2003
United Energy Distribution Pty Ltd. BBB 2003
University of Melbourne (The) AA+ 2003
Vero Insurance Ltd. A 2003
WA Network Holdings Pty Ltd. BBB 2003
Wesfarmers General Insurance Ltd. A- 2003
Westralia Airports Corp. Pty Ltd. BBB- 2003
Xstrata Queensland Ltd. BBB 2003
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Organization Rating Rating Date
Adelaide Bank Ltd. BBB+ 2004
Alinta Energy Holdings Pty Ltd. BBB 2004
Allianz Australia Insurance Ltd. A 2004
AMP Bank Ltd. A- 2004
AMP Group Holdings Ltd. A- 2004
AMP Life Ltd. AA- 2004
Australian Prime Property Fund Retail A- 2004
Bank of Western Australia Ltd. A+ 2004
Brisbane Airport Corp. Pty Ltd. BBB 2004
Caltex Australia Ltd. BBB+ 2004
CGU Insurance Ltd. AA 2004
Commonwealth Property Office Fund A- 2004
DBNGP Finance Co. Pty Ltd. BBB 2004
DBNGP Trust BBB- 2004
Export Finance & Insurance Corp. AAA 2004
Genworth Financial Mortgage Insurance Pty Ltd. AA 2004
IMB Ltd. BBB- 2004
Local Government Finance Authority of South Australia AAA 2004
Local Government Financial Services Pty Ltd. A 2004
Macquarie International Finance Ltd. A- 2004
MAp Airports BBB- 2004
Mega International Commercial Bank Co. Ltd. (Sydney Branch) A- 2004
Members Equity Bank Pty Ltd. BBB- 2004
MLC Lifetime Co. Ltd. AA- 2004
MLC Ltd. AA- 2004
National Australia Bank Ltd. AA- 2004
Newcastle Permanent Building Society Ltd. BBB 2004
Penrith City Council AA 2004
Promina Group Ltd. A 2004
Rural Bank Ltd. BBB- 2004
South Australia (State of) AAA 2004
South Australian Government Financing Authority AAA 2004
Swann Insurance (Aust) Pty Ltd. AA 2004
Tasmania (State of) AA+ 2004
Tasmanian Public Finance Corp. AA+ 2004
Telstra Corp. Ltd. A+ 2004
Vero Insurance Ltd. A+ 2004
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Organization Rating Rating Date
Alinta Infrastructure Holdings BBB 2005
Amcor Ltd. BBB 2005
AMP Group Holdings Ltd. A 2005
Ansvar Insurance Ltd. BBB+ 2005
Bank of Queensland Ltd. BBB+ 2005
Bendigo and Adelaide Bank Ltd. BBB+ 2005
BHP Billiton Nickel West Pty Ltd. A+ 2005
Burns, Philp & Co. Ltd. BB- 2005
Fuji Xerox Finance Ltd. A+ 2005
General Property Trust BBB+ 2005
GPT Group BBB+ 2005
HBF Health Funds Inc. A- 2005
HSBC Bank Australia Ltd. AA- 2005
IMB Ltd. BBB 2005
ING Bank (Australia) Ltd. AA 2005
ING Life Ltd. Api 2005
Leighton Finance International Ltd. BB 2005
Lend Lease Corp. Ltd. BBB- 2005
Medibank Private Ltd. A- 2005
Mega International Commercial Bank Co. Ltd. (Sydney Branch) A 2005
Munich Reinsurance Co. of Australasia Ltd. A+ 2005
Newcastle City Council AA+ 2005
Newcastle Permanent Building Society Ltd. BBB+ 2005
Newmont Australia Ltd. BBB+ 2005
Origin Energy Ltd. BBB+ 2005
QIC Retail Pty Ltd. A- 2005
Queensland Sugar Ltd. AA- 2005
SP AusNet Group A 2005
SPI Australia Holdings (Partnership) L.P. A 2005
SPI Electricity & Gas Australia Holdings Pty Ltd. A 2005
SPI Electricity Pty Ltd. A 2005
SPI PowerNet Pty Ltd. A 2005
Sumitomo Mitsui Finance Australia Ltd. A 2005
Symbion Health Ltd. BBB- 2005
Teachers Federation Health Ltd. BBBpi 2005
TOWER Australia Group Ltd. BBB- 2005
TOWER Holdings (Australia) Pty Ltd. BBB- 2005
TRUenergy Holdings Pty Ltd. A- 2005
TRUenergy Pty Ltd. A- 2005
WestArt Trust A- 2005
Westfield America Trust A- 2005
Westfield Group A- 2005
Westfield Holdings Ltd. A- 2005
Westfield Trust A- 2005
Wide Bay Australia Ltd. BBB- 2005
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Organization Rating Rating Date
Wollongong City Council AA+ 2005
Xstrata Queensland Ltd. BBB+ 2005
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Organization Rating Rating Date
AGL Energy BBB 2006
AGL Hydro Partnership BBB 2006
Alinta Ltd. BBB 2006
Allianz Australia Insurance Ltd. A+ 2006
Aristocrat Leisure Ltd. BBB- 2006
Australian Prime Property Fund Retail A 2006
Bank of Western Australia Ltd. AA- 2006
Challenger Life Company Ltd. A 2006
DEXUS Property Group BBB+ 2006
Envestra Ltd. BBB- 2006
Envestra Victoria Pty Ltd. BBB- 2006
Ford Credit Australia Ltd. B 2006
Ford Motor Co. of Australia Ltd. B 2006
Foster's Group Ltd. BBB 2006
Greater Building Society Ltd. BBB+ 2006
Griffin Coal Mining Company Pty Ltd. (The) BB- 2006
Heritage Building Society Ltd. BBB+ 2006
HSBC Bank Australia Ltd. AA 2006
ING Life Ltd. A+ 2006
Insurance Australia Group Ltd. AA- 2006
Jemena Ltd. BBB 2006
MAp Airports BBB 2006
Members Equity Bank Pty Ltd. BBB 2006
Mirvac Group BBB 2006
Mirvac Property Trust BBB 2006
Munich Reinsurance Co. of Australasia Ltd. AA- 2006
Publishing and Broadcasting Ltd. BBB+ 2006
St.George Bank Ltd. A+ 2006
St.George Insurance Australia Pty Ltd. A+ 2006
Swiss Re Life & Health Australia Ltd. AA- 2006
Telstra Corp. Ltd. A 2006
TOWER Australia Ltd. A- 2006
University of Wollongong AA 2006
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Organization Rating Rating Date
Adelaide Airport Ltd. BBB 2007
Allianz Australia Insurance Ltd. AA- 2007
Ansell Ltd. BBB- 2007
Arab Bank Australia Ltd. A- 2007
Australia and New Zealand Banking Group Ltd. AA 2007
AWB Ltd. BBB- 2007
Bemax Resources Ltd. B+ 2007
CBA Funding (NZ) Ltd. AA 2007
CBFC Ltd. AA 2007
Challenger Financial Services Group Ltd. BBB+ 2007
Colonial Holding Co. Ltd. AA- 2007
Colonial Mutual Life Assurance Society Ltd. (The) AA 2007
Commonwealth Bank of Australia AA 2007
Crown Ltd. BBB 2007
Ergon Energy Queensland Pty Ltd. AA+ 2007
Esanda Finance Corp. Ltd. AA 2007
Fairfax Media Ltd. BBB- 2007
Fuji Xerox Finance Ltd. AA- 2007
GIO General Ltd. A+ 2007
Goodman Group BBB+ 2007
Hospitals Contribution Fund of Australia Ltd. (The) A- 2007
JPMorgan Australia Ltd. AA 2007
Macquarie Financial Holdings Ltd. A- 2007
Macquarie Group Ltd. A- 2007
Medical Insurance Australia Pty Ltd. BBB+ 2007
MLC Lifetime Co. Ltd. AA 2007
MLC Ltd. AA 2007
National Australia Bank Ltd. AA 2007
National Mutual Life Association of Australasia Ltd. (The) AA 2007
National Wealth Management Holdings Ltd. AA- 2007
North Ltd. BBB+ 2007
Penrith City Council AA+ 2007
Powerdirect Australia Pty Ltd. BBB 2007
RAC Finance Ltd. BBB- 2007
Rinker Group Ltd. BBB 2007
Rio Tinto Ltd. BBB+ 2007
Rural Bank Ltd. BBB 2007
Suncorp Life and Superannuation Ltd. A+ 2007
Suncorp Metway Insurance Ltd. A+ 2007
Suncorp-Metway Ltd. A+ 2007
Synergy AA- 2007
Wesfarmers Ltd. BBB+ 2007
Westpac Banking Corp. AA 2007
Zurich Australia Ltd. A+ 2007
Zurich Australian Insurance Ltd. A+ 2007
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Organization Rating Rating Date
AMP Bank Ltd. A 2008
Angas Securities Ltd. B+ 2008
AWB Harvest Finance Ltd. A 2008
Bank of Western Australia Ltd. AA 2008
Bemax Resources Ltd. B- 2008
BOC Ltd. BBB+ 2008
Boral Ltd. BBB 2008
CGU Insurance Ltd. AA- 2008
Citigroup Pty Ltd. A+ 2008
Energy Partnership (Gas) Pty Ltd. BBB- 2008
Ford Credit Australia Ltd. CCC+ 2008
General Property Trust BBB 2008
GPT Group BBB 2008
Great Lakes Reinsurance (U.K.) PLC (Australia Branch) AA- 2008
Greater Building Society Ltd. BBB 2008
Griffin Coal Mining Company Pty Ltd. (The) B- 2008
Hannover Life Reassurance of Australasia Ltd. AA- 2008
Heritage Building Society Ltd. BBB 2008
IAG Re Australia Ltd. AA- 2008
Insurance Australia Group Ltd. A+ 2008
Insurance Australia Ltd. AA- 2008
Jemena Ltd. A- 2008
JPMorgan Australia Ltd. AA- 2008
Leighton Holdings Ltd. BBB 2008
Lion Nathan Ltd. BBB 2008
MAp Airports BBB- 2008
mecu Ltd. BBB 2008
Natixis Australia Pty Ltd. A+ 2008
North Ltd. BBB 2008
QBE Lenders' Mortgage Insurance Ltd. AA- 2008
Rio Tinto Ltd. BBB 2008
SP AusNet Group A- 2008
SPI (Australia) Assets Pty Ltd. A- 2008
SPI Australia Holdings (Partnership) L.P. A- 2008
SPI Electricity & Gas Australia Holdings Pty Ltd. A- 2008
SPI Electricity Pty Ltd. A- 2008
SPI PowerNet Pty Ltd. A- 2008
St.George Bank Ltd. AA 2008
Swann Insurance (Aust) Pty Ltd. AA- 2008
The Rock Building Society Ltd. BBB- 2008
WA Network Holdings Pty Ltd. BBB- 2008
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